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f-7a-r(##) 
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mm<Dlkl OL (^47H) 


(71) |11«A 594148704 

r^^jti^m^ ^3U7:r;w-7 93117, 

"d-yf /W'?^, 3;i/h:f H7^^ 
6780 

(72) lfiW# 

rJU^', X'ft!— r^C-. 215, X)V 
aWJ-t D-H 6739 
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#a± 111* 3im (^1-2«) 


(54) 


(57) 

to 

KJsit^'S'i^ AMfi^l-lisa"? co^:5-^-a-*'t'5> *• 
(i) loifcii-eii^li^T^S^^^^-*^-'**^^^ 


(2) 


# ^ 2003-176409 


11 : 

( i ) 1 0, 0 0 0 ^''^l' b > 

(ii) T'n h >^-c-*>oT> |g7°n b (i 
i i) (7)^t^(:Bl)ttt-C'S);i)iTi:ttgft^^i-^-*+^ + 

arojiv I - V 1 1 : 
[it I] 


70 


ms.; n*(± 0 75^^.4 cos®:; m * i± 1 75> 5 o^i^: 
-e, ;'--/-iLn*iyJ:y^m*0^tt!i5 ; R i (±, T)l^ 
7;vy-;u, 7^W=f^->. 7)^^^^^^)^. 7)V^)V 

(r>mm=fittii<D ; tfzii. 7;i^^;u7'J 7 

IJ _ T' , 7 )U ^ ^l- X 7 < - , 7 ;^ ^ V 7 

r )b ^- ^i- X -i^ , 7)U3^->*'l'*-^l'> 
* )l' >^^'*> o -C, ^ ^ -Cig7 )l^)lt tzli7)V 3 ^ 

^s;;ix/^3^^e2 0 i-ecoR«if^^r*-r7;w^;w ; t 


20 


(i i i) tWMM, ^o^'^t'')-?-. tfzXt^ixh 
T10-8S-cm-i<t l9|g:Vv<;^^'3^1|?$^ioiD^'M 

[0 0 0 1] 

■^n K>aS<7)'(£ffl> ^i.Xf^m.'^^ii^Vf/tfzXf^'^ 

^BE^ft, i y^'atm--}^ g 7 - ti p°n * ffM-t I. ^ o > 

B°p CO 1/ > T CO :|1 ffl i: r^l t ^ o 
[0 0 0 21 


;i.->-r.)v, 7)v=' + ->, ->i'n7;i-^;v. ->i'n7;i''^ 
^,11/, 7;^*7'f)^. 7^^^^^■ft, 7';-^i^t^v> 
7;t.:i^;w^t7;i'^;v. 7;v^;i'7'; 7'J-;i'7 

7;i'^;i'X;w7 1- 7;i'n^->7-'v^^i', 
r )i.^;px;i.^-;i-< 7'J-^v. 7'j-;i-^t, 7';- 
;i.x;i.7 -f x;!-. 7;^ 3^v*^^'■i^-'^^ 7>;--'i-x;v 

i])Vt:>m. ->77. ttzlil-ot 

fa. v7K v7-/$/i!±-i^*°^->i^>5t-eSm$tif>: 
7;u^;v-Cabt) ; tfz\t. 2 o(7)RgSi**^- 


[0 0 0 31 31ftBf^*0*S?tL/^^'J-7- (con 

jugated polymer) .^.C0-o*^*° V 7 
"J >t:ab^c, Ko b a y a s h i Tetsuhiko 
fj. .J.Electroanal Chem. , 
ij T-U 7 -f ^UAT-Sm^tLTtlEffiOJ:.!^ h n D 

= XACM-r^S^ft^R^'J 17 7 ( 1 9 8 4 ) 2 8 
1-291 l-i±. 7-'J >7 ^ ;i/At:1ftML/il:fe 

40 n'^itn.^mmm^t'mM^Mzm^ nmmnm.^ 

M<n7y>mm^9 4. 5 3 6-^; «il#l¥»l, 
2 1 6, 5 4 9-t; r*°'i 7-') >fe^ilc7)ltiS*l; 
?^J,M. Donoedoff^ F. Kautier- 
Cristoj ini. R. ReSur-vaiK 
M. J o z e f ow i c z. L. T. YujSi^R. B 
uvet. J. Chim. Phys. Physicoh 
im. Brol., 68. 1055 (1971) ; lU 

±j^^m<nmmwMmi . l. t. yu. m. j 

50 o z e f owi c zjSiO^'R. Bu ve t. Ch im. 


3 

Macromol. , 1, 469 (1970) ; r*°'J 
T-',) > X t Lfc7 -f y ^' (F i 1 m 

o g e n i c ) -7-, J D. L a B a r 

r e is i O^'M. Jozefowicz, C. R. Rea 
d. Sc i. , Se r. C> 2 6 9, 9 6 4 (1 9 6 
9) ; ^4ia^14^W-^0^6i£5§I.^^^7'-:14®> J M. 
Jozefowicz. L. T. Yu. J. Peric 
hon.iiJ:0''R. Buvet, J. Polym. Sc 
i. , P a r t C. 2 2 . 1 1 8 7 (1 9 6 7) ; 

\^.^]r=-')>mm<r)%%itm'i^%^ j f. cr i 

stoj ini> R. De Survi 1 le. ii i~X>' 
M. Jozefowicz, Cr. R. Read. Sc 
i. „ Ser. C, 268, 1346 (1979) ; 

R. De Survi 1 le^M. Jozefowic 
L. T. Yu, J. Perichon> R. Buv 
et.Electrochem. Ditn. 13,1 
4 5 1 (1 9 6 8 ) •,^m^Tly<nWiiY.{'^l^^^-t 
;z>^'; n'-T-Jo iLK^U-r-J , R. D e Survi 
lle,M. Jozefowicz. iJiO^'R. Vu v 
e t , Ann. C h e m. ('^°'J) , 2 , 5 (19 6 

L. T. Yu,M. Borredon.M. Jozef 
owicz. G. BeIorgey> iJitKR. Buv 
et, J. Polym. Sci. Polym. Sym 
p. , 16, 2931 (1967) ; Ft 'J 3-7-;}-- U 
T^.'J >C02gl^ioJ;0''fl:^fit)ttKx J M. J o z e f 
owicz, L. T. Yu, G. Belorgey,j3 
if/R. Buvet, J. Polym, Sci. Pol 
ym. S ymp. , 1 6 , 2 9 3 4 (1 9 6 7 ) ; 

iy(r>mit^it<ri^im. J R. De Surv 

ille,M. Jozefowicz, iSi O^R. B u 
vet, Ann. C h e m. (>'^°'J) , 2 , 149 (1 

9 6 7) ; rE±^?-#«#:<^«m*±5j;r/fl:^a 

fiSc, JRev. Gen. Electr. , 75, 101 

4 (1 9 6 6) ; \U±'9f^^m^<n\tm'^ii i^nM. 

-(L^f'-fi'I'tiS'^MI^. JM. Jozefowicz, i3± 
t/L. T. Yu, Rev. Gen. Electr. , 7 
5, 1008 (1966) ; r@ffR^<^-+°'^-N-T 

J D. Mu 1 1 e xHi-lfM. Jozefowic 
z, Bui 1. Soc. Chem. Fr. , 4087. 
( 1 9 7 2) o 

1 0 0 0 4 ] *H!tf 11=* 3 , 9 6 3, 4 9 8-^i3J:t/* 
4, 0 2 5, 4 6 3-^lCi±, *'j3--7-*°'jr-'J >, 

TiW^nri^^o mmm^Q 0 1 7 7 1 7-f-iiii, 

*il#i^»3, 9 6 3, 4 9 8-^i5J;y'"ll4, 0 2 5, 


;3) 2 0 0 3 - 1 7 6 4 0 9 

4 

4 6 3 -i-ll|S«c7)ait!f^OH^it^^jt*^^'*> ') ^ is i 0*'*° 
[0 0 0 5] 

i:ii), ^•M^*^14'-}^'^-^-'^-^"^'*'^-^'^'^'^ 
A ^T-l .-K 'j -7 - * j#fs-t ^ * I, ^ ^ii" - 1 *) 

[0 0 0 6] 7t^. ;tf'j7-'J> (^^mtt^o-^^ ^-iwy 
> (emeraldine) /ili*feft L/;:^^ 

^mti:^°n<r> (l?lJx.ff, :H\^^it-tl7r 4 ^< 

v./::-;K'jr-') >(75m^f5it'l47r^/-^-, J A. An 
dreatta, Y. Cao, J. C. Chiang, 
A, J. He e g e ri3j;J>'P. Smith, Synt 
h. Me t. , 2 6, 3 8 3 (1 9 8 8) ; r*°'J7- 
30 'J XOXMEIff, J Y. Moon, Y. Cao, p. S 
m i t hUXlfA. J. Heeger, Polymer 
Communications, 30, 196 (198 
9) ; r;J<'j7-'J >cOltKUi3lt^^t^«)»^*fr<^ 
fj#, J Y. Cao, A. Andreatta, A. 
J. HeegerfciLI^'P. Smith, Polyme 
r, 3 0, 2 3 0 5 ( 1 9 9 0) ; 1^^^^^' ') T 
xnmitm. JC. Fite,Y. Cao, HXrfA. 
J. Heeger, Sol. State Comma 
n. , 70, 245 (1989) ; 
40 r-U ><7)5}-7fcSi3j:y''iij)£fi^4'*f53i1±, J S. D. 
Phi 1 I ips, G. Yu, Y. Cao, H^V 
A. J. Heeger, Phys. Rev. , B 3 
9, 1 0 7 0 2 (1 9 8 9 ) ; T*" V 7- 'J > + 
*3±tf@ffi4'-t:-(05J-*^fi^W^. J Y. CaoJ^iO^' 
A. J. Heeger, Synth. Met. , 32, 

2 6 3, (1 9 8 9) : [mw.'p(r>-^Xjtm<nmit 

J C. F i t e, Y. C a o, HXZfA. J. He 

eger. Solid State Co mmu n. , 
7 3, 6 0 7 (1 9 9 0) ; f*" 'j 7- 'J > t *° 'J (p 
_7j,^u>rlx75';U7 5 F) i: OE^fs^tt^'V 7' 
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Vy r JA. Andreatta^A. 

J. HeegerJoiy^'P. Smith. Polyme 
r Communications. 3K 275 (1 

9 9 0) ; mma i irmmm^ h fini $ ^ >; 7 - 
>;> :t^^6^. i-vmM.m'^^'S.^ J Y. c 

a o. p. Smith. i3 iV'A. J . H e e g e r . 
Conjugated Polymeric Mate 
rialslOpportunities in El 
ectronics. Opto-electronic 
s.and Molecular Electroni 10 
cs. J. L. B r e d a s i3iO>'R. R. Chanc 
efi(Kluwer Academic Publis 
hers, 1 9 9 0) o 

[0 0 0 7] *il#it»4, 9 8 3, 3 2 2-§-(:i±. S 
SI $ iitz t tz $ :ix-C U T - 'J ><0 

i; 7- ij F e C 1 3 coi t 'i^ftffl<7)-i35jP(C 

[0 0 0 81 ^^J^ ^ y >^ V >tg|feffj^f$t till§»S t 

{ i ) m%itm^ {m%it^mm^mmKmi~i-o 

T. ) tfziiit^m (F e C 1 3 T ^ji^'i^'fb^tlJ 

(i i) y'vvym m^li. pH7i^~2-3l-:i-T«07l<.1± 

^^t^TT') i-*t ^ t i.zx:hm.-i^^itm'jy'^ ^ > 

fbo (1) r+^'JT-'JVj : J. -C. Ch i ang 
fcitfAlan G. MacDiarmidlCJ:^)^ S 

yntheticMetals 13 193(198 
6) IZUm^Kfz^mi^v ^ (Me t a 1 1 i c Re 
g i me ) ^<7)i^ ^Jl-v >fM#<^"7°n h >MK-li' 
(2)W. R. Salaneck, I. Lund 
Strom. W. -S Huan gioXVA. G. Ma 
cDiarmidi; if). Synthetic Met 4 
a 1 s 1 3 2 9 7(1 9 8 6) UBd^$tL/^*°'-l T 

10 0 0 91 ::ti^i:oco^'i^@i^ii> WSi^R'i^ 

fti?-tt^,t3f<o (i) iza^^xit. mit^m^Lfzm 

(i i) i;iov^-c(i. i;^</5litSci^^^l:i±'t< ; ^ 
[0 0 1 ol >owei±-fei-> * 
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isi!^- rnTffl^tafiKW t^^offll^ii. @{**°'J-7-t: 

fiitiijais- ^ i^fzmm i fzii^mim ^ sff *° 

0 ffl!feKc0l4SW i l)i¥i|ffl4'ijJ,B^(±. Harry R. A 
llcock is Frederick W. Lamp 
e/i'^Contemporary Polymer Ch 
emistry. Prentice-Hal 1> In 
c.Englewood Cliffs. N. J. (1 
9 8 1) . P. 13 ICiefcLTV^^o 
[0 0 1 ll ji'to^^Sttif^liglfetiffii^^^^l" 

wmtz^mmim. tfzn, ^oitnoflDiLi*^ 

^;U7-fer-h) . ^) i;cofI^BM**^>'^ti^°'J'^^> 

^(nfz^. ffj)S$n/c»mt4^'J7-'j ^-tip^p. # 
y r ^ ^^-ma^v^^-T- ^ > yMm<r>i'^fS.'&^^ 

30 10 0 1 21 —on^mtLX. $f&Bfl(4. ^IB^^mtt 

>j -r- ^if iff-r^ prj#ttw#«tt*° 7 - 'J > tjttt 

-r^c ^<0^&T-<7)5feffKtTli> S h a c k 1 e t t e 
h (*il#^ll4, 9 6 3, 2 0 6^. 1 9 9 0^10 

B 1 6 B) 7^'9-7 < (Ac 1 a r f 

i 1 m) ^V'y>\^M (p- 7Ki§iS 
^<7)T-'; > h b tii^^7>'=e-'!7^i:(7)m-& 
I^UIti-itHif). 7^'7-±l-««1±^'JT->)> 

;}f.jT-"J ^-7 -T ;l^A75S*tt + -r\ ^y^4'f-::^y (i 
40 n situ) iz^^^ilfzo F u k u n i s h i "b 
(B*iI#itiliM^6 3 1 4 5 3 2 6^, 1 9 8 8^6 
H17H) {±. t:n-;uj3j;0-'7-'; xo-f 
■^7 m-g-ic j: ^ S^^-^^ff ^Pmt ^ i6 |Bl»c7)fJ#f 
^rlSfflLZ-Co Takahashiib ( H^S^K^tti^* 
6 3 2 6 8 7 3 3-t) i±> M^'^&^n^y ^ >^ ^^^^ 
M'^r-a y)mmLtz. S a k a i (B^:B!|fl^{il«l¥ 
63215772^. 19884?9^8B) 14. tt 
ISPS ^ ^ *° "7 - (75fl^ftT t-O 7 - 1 >ttiS5j-^- 

50 i-mi&^iimLfzo M'^^m^ty ^ >^^^in.%mzm 


(5) 

7 

to 0 1 3] i111cOl,Mit:i±, ^^^mUs iWI^Ife*^^^' 

t-K (LED) iMoffMi;. 

UlJIiJ-lT^ra^-ti- iBurroughs, J. H. > 
Bradley, D. D. C. , Brown, A. 
R. ,, Marks, R. N. , Mack ay, K. , F 
riend, R. H. , Burns, P. L. d^if/H 
olmes, A. B. , Nature, 347, 539 
-541 (1990) ;Braun, D. iSiJ/Hee 10 
ger, A. J., Applied Physics 
Letters. 5 8, 1 9 8 2 - 1 9 8 4 (1 9 9 
1) ;Burn, P. L. , Holmes, A. B. , 
Kraft, A. ,. Bradley, D. D. C. , 
Brown, A. R. , Fr lend, R. H. , ioX 
n'G ymer, R. W. , Nature, 356, 47 
- 4 9 (1 9 9 2) lioiO^'Grem, G. , Led! 
tzky, G. , Ulrich, B. ,^5^0^X615 
ing, G. , AdvancedMaterials, 
4,36-38{1992)o 2( 
[0014] 

'^m^r-m-tix, ^nf>a^%i±, ^#t/Si:5E55-i;rI 

mmt^io I mmm'ii i ^ 2 2 ar<r) -j ^ - <nmm 

mmwM (mmw) x-^nn^o tun. 
. z>. \'nmit\^fz-y'^ v ym i±, -^^i-- h+ (m- 

-Rp) XU^ix. it^ + ><7)7-+ (M--R 

7^-.^»,j-7_^^g-^c7)S-&t"#)^Rp 5r1a-a1"-5)N "^'n b 

M-=S03 - 
R P = Kt-' V ;l' > -If > 

[0 0 15] t^oT, -o(oail!ii:LT, ^l&W(±, 1^ 
i:iif.!f^Ki±, (friiLf-:) , ^-'JT-V >i3J;0^~ 
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i±, mtLxmmLfz^^')-^-ii^^^^ 

mo 

[0 0 16] ^'^mnmit^tmii^ ^-'jt^^j >/k 

^m*'^- ') 7 - 'J > ^ 5tti t t L T -tii 

4-<. ji«L/^m^. i-f^j:t>h. mmLx) xmmLx 
\.^:hzti^sLX^^i>o Ziui. i^vmm-i^. m 

\mm (1 o%&.r. 
iii%;:J.T, ttzimr^ii. 0. o*°'j7- 

(web) i^-r^^tiiK mU^f^-X^'ho 
[0 0 17] ^§^m<n±&^^''itfz. fflv»/c»S(::1Sl¥ 

[0 0 181 :$:|&^<0itil<7)1.11ii(±, i/"^, 
0 it^irfz^mm^hm'K'&^°ui:Bfi^-t^t-iil~r^ 

(7)-£>5 i:S C *° 'J -7 - 1 ii ^ L t# ^ t t^fb L -/n b 
[0 0 1 9l-$?>i;, *%H^'7)ft!lcoI,*l±, *?&0fll-i 

mu<^mutm^Lmtmi\:Ltz-y^ v >mit^ 

[0 0 2 01 ^hK. *|&WOfte.<7)l,*!4, JJ).T<?)Xe 
V;.lf::i;W7-tT-h) , "J :afblf-^K t^^^i^ 

a . J T - 'J > , )§«, i3 i i w^'^t* *° 'J 

>J-/nb>>, ;}--'jX^P>, X7Xh-7-«, *°V7 
5 K«, (j:-f-V>lf:=-;i'7-bf-- h) , *°'Jilft: 

50 b. mimm^^h(Dmiomm<^^^n>if^^i-^'^^^* 


(6) 
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[0 0 2 1 ] ^hiz. :$:||BflcOffico£*(;t, M^^. i 

fz (i > St'tt *° V 7 - 'i > t s# *° 'i-r-fn -if >; r p 
miisir/'e y -7- trn'^Li^i'tntitLfzyu v ym 

[0 0 2 2 ] ^ec, *MB;i«0it!l<7)E«ll(±> *tt-t^ji« 

b. m^mm^<r>mmtxmo 

[0 0 2 3 ] wixfj v°n-tx<7)jPltL^Gf^t)Pfi-I(^^<^tia 20 

[0 0 2 4] *|§^coi7t:gijw£ltiii±, *f§^i;lSo 
T. rjf>;T-';>t Ittf f^l±-^■^^J-il±0*#-■i^'J■7- 
141 t:|5g 1-^0 

[0 0 2 5] :|:||B^c7)a^tli3J;0^-:^i£l±, *°';T-'J 

> y (iJiJ X. Ii\ 7 ^ ■> 7";v 4- 7 >w A f - - 7'^, 
ifd±7T o:^iSHJ; f)fm^tt4tip°p«:a 

1 0 0 2 6 1 if) MrmttAif. ^mn i; i *° u -7- 

[0 0 2 7] 2^I,i|fci:7t:T(J:\ 7 V^'y-f)Vfj:^itV^ 

(PANi) 5:1£fflLT. iili8-C7U^->7';V^. 

^ > y ^7-^ >y (hole-inj ect in 
g) mmtLX. 7W^>'7';W^SS^^-*«±t^BfiK$ 

^Lxmm'h^^:^vLfz^m'n (*is:$tL 
fz) t'')-r-iimLx. mTf^^±mtLxifm^fi 

[0 0 2 8] z.ixh%ity^t~Y\t. mmti^yv:^ so 


#M 2003-176409 
/O 

yj- (inj ect ing) ^ffit LT, 7 1^-^ 

-> 7- ;^ 4- 2f «tt ^° ' j T - ' J > ^ < S'tt 4 m frlfe^S t L 
L 7 L- + ■> 7' ;U 4*ffl<7)*1tiS;*T-7 ^ /^ ^r^* 

[0 0 2 9] 

•2) o 

[ 0 0 3 0] (i) \^tfz\Xiix^kh(nWk'iMzt 
(i i) WHsSt^ffio Hffii/c(i}i^fflt:*)f)f# 

;?.o '?-^ii±*ti-iSi*-c;-$)t)i#^o ^tiit^mmmfz 

I± . 14^ L /:: i /t: lifcf C L /-^ *° 'i - o ± t ^^Illfr-C' 

#Nffi140|eH**-t"^B#(:i±. ( i i i ) i:iBLf^7'n 

h >K-e#)f)|#^o ^iiii2oab^''^!±'?-tt;:J-±coctL 

^ o 

[0 0 3 1] {\\ \) m-^y-bm^'^^^-tht^ 

7°D h >^i§Ko 

[0 0 3 2] aS4^i^Rt:i -IttibtlS^^fjitB-^* 
[0 0 3 3] (:}f'J7-'J >) fiSt^^*^)—^!^, 

|§§^(-j3>.^Tl^ffl$n^--f' J 7-f' j >t±. 7 -f 

i r/7 T /<- ^ffJiS LI#'S.flw53-^-l:«7) *° 'J -7 - io i 

[0 0 3 4] 

lib 21 

a 1 



(HU (R)n 


i ^ -e n l± 0 4 i T'OSIfc : mli 1 f) 5 f T'Og 


(7) 
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)Vit)V-=f-t ( a 1 k y t h i o ) , T V -^l^ + ^v, T 

+ 7)1^11-71/. -y7 )1^>17 I ^ . 7 [itS] 

ij - , T )l^)l7slVy ^ 7 )ia^y7 

7;^-t^^x;^*-;^, 7 'J - ^i- -t < 7'] -)V7.)vy ^ 

r ii)V 7 - )l 7^il^~=-'^ . * 

Jfcliii^ X.-}f'; (expo ly) gP^T-Sm^^tl/iT 

vT ^ . tfz{t7^)ir\-^ym.WTi-h^^^tihm^hm^ [0 0 3 7] 

3. 4. 5. (>tfz\ii^w<D^^mifz\mwmx- 

7)'^^iV) •h-h2^tfz\i^i\\:k\L<r>m^2 Oiklt^t 

^^QtX'(r>mMX'^ho 20 [0 0 3 8] 

[0 0 3 5] :$:|§^0«Jfet;i5V^T#ffl^*°';T-'J > * [ftS] 

-1 


[0 0 3 6] 


■NH 


II 


(H)„ 


III 



ttz\i 
[0 0 3 9] 


[it 6] 



tt^iU l;'i^-tJ.W±^ iflBtraCT'*^ ; yli:> 0 

J: t)*^v^S©Ct:-*4o 

[0 0 4 0] \:XT(n~%mt. ^^^<r>m.m\~ii^^'C^ 

ffl ^: *° 'j -7 - i3 i r/'^s-feM* p^-r ^ * v^^m ^ ti 

X'i.ii> o 
[0 0 4 1] 
[ft 7] 


40 


(8) 
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T - 'J '/ 





1 t — :i ' T ' til* T ' II 



t-if,vr-~r/ 

f h7lh' nt7f*T5> 



n-7' f*7-'Jy 



!, 5-y' ^nnjrijy 

«-<JiF*T-»!' 

S-(n-7'}>j|»»irM) 

4-7' anz^v 

7:!// 

2-7' iifT- 1/5 






4-7tHU'7:j> 


5-fiiii-2-yM»r:«y 


5->nB-z-iH!'T:?y 



t ^' ^ )U , y - , t e r t - 7'^ ^i- > 7- + ^ > ^ ^^ ^ 
'fv-/^k:;^, sec-7"^;U> Y'f-'vJi^^t:) ^ T^W 

1 -'^dr-t-^l', 1 -^•7'-r--'I', l-t^ 
T=-)V^j:t:) •,7)l'^^v {^llx.lf7'nr}f:3f->, 7>dr 

^J^)V, 31.9 /-i IV. ■fV^</^)lfj:t') •,r)V^)V 30 
X ;U 7 -f — T 11=^7^11^' — il (a 1 k y s u 1 f o 

nyl) , 7)V^)V^t^ T'J-;i-x;i'*-;w, 7')- 

)],X)V7 ^ =.)Vfj:t' (01Jx.tf. rf-^V^t, ^-t-^V^ 

^^;wx;i/7 ^' — ^> v;i'X;i^7 -f — ^v, 

7 j^ — ;i-x;U7 f — -7°n tf + ^'-^^l^-f-^. 

y-J^x;^ * ^-f j^-f-iV'^t^ 

;vf-+^ 7 7f-;i'-f-*4- 1') ;r;w=i 

)i (0iJx.lf->i'n^Jf v;l', v^'D'-^^f-;!/, i/^vt 
vi'n^7'f-;i'4^t-) ; 7;i'3^>'7;i'^;i' 

v°n;}f^->a:f-;l/, ^ > h ^ -> 7"-f-;l^^ f) ;7 

■J - ;v + ^ V 7 i 0'~7 U ^ ■> 7 'J 
x.if7jny^->7i-;u, yj:.y^yjii-v>^£ti ; 
ib- i iFtt^ (^MM § tt/^ 7)v^)Viii. V7 ')-)vm m 
ili l -li Kn^->7*-f 1 -7 5 /7"-f^;i-, i-n 
Yv^y-fu\£)V, 1 -H KD^->^>-f-;i-, 1-liK 50 


2003-176409 

14 

-5^;!., h ij y -f 3, 4 - ■> r-^^i^, 

->7 / ^ 3 - ^' nn7°n 4-^hn7ji^ 
IV. 3 -->7/7i-;Witt-) ; x;i..-^>K-c*Sfb$ 
^tf>:7;u^-Ji'i3J:y*'7';-;H6> ij)V:¥:ym'C 

i^mit^nfz7iv^ivioiir7')-iv^. mm. 
m) o 

[0 0 4 2] ^LXtfz. *ffl4-RSOf?lJi±, f£*wr 

[0 0 4 3] 
[ft 8] 

t), 7ti:x.ii\ - (CH2) -4, - (CH2) -zH 

XV- (CH2) -5. j7t:IM>5t:Ei:T, 

CH2 S CH2 -J3j:y-CH2 -O-CH2 -<7)i T 

^ o mw^t ffl 4' R ^>O01J i± . 0IJ X. (i' 2 fffiO 1 , 3 - 7 5' 
^ 1 75^ do J: 3 H-i-^i- ^ 2 CO 7 ;w - V > 

[0 0 4 4] #5^Bfl(7)*ifei:iji^-rj«fflt^, 4?tLv^ 
7 - ij yii. iulEcOj^I I ;6»<b VCS^tU-?) ^>co-e 
*)o-C : n(i0;6'bj:5j;-€-2 m(±2;^^f>4 
i-eo^tSc-e, /i;'iLni3J:l>'m<7)^t1-i±4(:^Lv» ; 

yy. tfzii. i:)Vtrymttzli7.)V7i-.ym.W:»M-^'W: 

i^^ilfz7 IVirlVi^-i■i,7)V^lVtfz^i.7)Va^yX- 
i)i>■,xli. 1 t^t^^-A^^ixX'o±^^^-^^r^i>^ ; 

[0 0 4 5] *|&^<7)g|iilCioi^Tl£fflt^, 
tv^^'J7-'J Xi, irfsco^i l^^hVl~^^fi^i> 
o-eaboT : n(±0/j>ib2 t-ecofii:; miizii^hA t 

(±, iii-hiii~^^t'(:<nB.mw.l-i^'^^7)V^ivt 

WS!:mxM3:^hfz7)V^)VXh^ ; Xi±, 1 fc^Lv^ 
:0^-€-tiJ: i9:^§v^Si:-e#)^ ; yt±> Ot^Lv^;5>^ti 

xniz^^\ ioiO^'zfi, ioi-f- 1 0 h^Lv^;?)^ 

[0 0 4 6] mmt L^^mMm^x\ 

(CJ^v^■r1£ffl-t^^ Lv>*°'j 7-'J >i±, lfrf£ 


(9) 

15 

; y (±. 1 iiULi^^i'^nJ: 'Q^^i'^li&T-*)'?. fz 
fix.. X i-o i y'y (7)-g-|t75^~i5 J: -e 8 i 0 *i ; is i 

[0 0 4 7 ] :$:?|9?<7)ft^>;i?i \.\^%mUt. ftI^$^X 
-r^*5*>, C^l-rnliO-C**), ml±5 (^y?-) t 10 

[0 0 4 8 ] -^^i;. *^i^co*tii;i3^^T, ^cWffl 

1:J tli. -Sxi:. iii-f- 1 0, o 0 0 ^^^w h > ^rgx. 

imWL. »4L<I±^ ISfflBf(:^)WitL4->.^7'f 20 
[0 0 4 9 ] -^Ji;, *ll^cO*flJ4-*i±. 7°D h^fb 

T^Oi T 4'*° 'J 7-'; XiSflO-^y-^-Ol^iligL 
*fi^&*1-^a Cilfjii;. *ai#it^3. 9 6 3, 4 9 
8 i 4 , 0 2 5, 4 6 3 -f-UKIfeO*" U 7- U 

*:> i: , «7)M«| $ iifc t (±*m ^ tv-C ;i # 

^>^^-l±, J^53>i^a)t!a-(:-*t). *ii#l¥»3, 9 6 
3, 4 9 8 -^iJ ± r>'|^ 4 , 0 2 5, 4 6 3-^i:K1S$tt 
/>:IB:*?-*^U rf-7-*°'J7-'J >mtii-m~^^£ 

^, rKU r-U > fcg^L. ^<7)^^14SrE!fc||-t^o 7 
i )\..Utfz\tV 7 ^ ;^-mim.-fi>^^')-^-tti:i>. * 

S. n i f±l;» $ tLT V > -1^° 'J 7 - > 1: 

(±. ^ <9 il Lmi.<r>mK < t ^) ici i 7 5 -e* 

LW<7)i:/6\ ^^4- < t i ^3^-5-2 0 

f Lv^«i(i)i»(04^T-^). ft't)*?* Lv^<7)(±, ||t)^IL 

^ficoS^:6N i!'^^<t^)ioJ;-5-250 t-ab ^UMBIf-e 

[0 0 5 0] C(7)i-)'t*°-7-=-'J *II^<7)^M 50 


2 0 0 3 - 1 7 6 4 0 9 

76 

fflSnif^o CilbCOWfi4-fJ;K<75f?IJ(±x Green. 
A. G. . iD-iD^'Wo o d h e a A. E. , [7- 
'j > 7'7 y J: b^^^, M J J . C h 

em. Soc. , vol. 101> pp. 1117 (1 
9 12) io iy^'K o b a y a s h i b. , r*°'J 7-'J 
>7 1- )V Ut:-]$M^i"^fz%M.n • ■ • ^^ft^BtlKCL'J 
J. Electroanal. Chem. , Vol. 1 
77. pp. 281-91 (1984) , Zithii^m 

mm^v^^mtLxmm-t^. si^$tLTv^'iv^^"'j7 

- ij >o*ffl4-ff#;K(±. u^zlx.^y)vvy. 7°nhx 
^y)Vvy, j./y >\^-yy. ~ 7 - V > i3 i W"" h ^^ 
--fa }'JLjiy)ivyfm'^^-^-t^o 

[0 0 5 1 ] #ffl^*°'j7-'; >«(i> it^^i&m^x 

f)PfJSnff^o ^^4" < t ^>J^J:^ 1 6 Ocoft 

(OlMHCl+t:-. 7-U > <!:^5tll7>-t-'>A (N 

H4) 2 s 2 08 t(7)^ai;± fjp^^^xff^o •i<7)/^° 

•^3^-ff^.'i<7)--}^'J7-'J >li. WISfeOfef^T'*-2)c ^ 

i O^mim. ::o%Hi±i3J:-?- 1 0 S 
-cm- icoaim^^Tjtto cw.-pij r-'J >coaf^f$ 
i±, i^/-;i.4:-C\ 7K^^l:7>^-'^^i:®^aS^^^^ 
^fe<7)l 0-8 s-cm-1 ± l)/h§>'»¥«^**-t"^ 
*"i;T-'; >mmW.^if^!&Ln^c *°'J7-'J >^ 

❖ (7){tf:6<jB*'i«OpfJ(7) /L- i6 O COjtfeOf tf:6^:^S 
li. irlfiOG r e e n •bOiKi-l^iSUiaiKS^'Cv^ 
•5) o 

[0 0 5 21 *ffl'5rB^^<7)^'J7-'J >ii, m^fk^Stl 

i± , 7 + n + ^^^7Ki#!g cf' (7) S ^la <7) r^fii-e CO 
[0 0 5 3] (IIEftt^c-Zn h >m) 

t fz li *° ') -7 - ^tt t Ji^t ^ * Cb H^f t $ ^^-C 
jSffl^tL^ r7-Dh>^J t(±, *°>; T-'J >*7°n h 

>fi:L, -?-o--}^'j7-'; iJi-e-i o- ^ ^ s/c 

^^-C*^o ft?iLv^7°n h *-iJT-'J >?r7' 

li. Joi^lO-eS/cmi ^iz^^'^^W^^^'t h 

^1 0-3 s/cmi >)*^v^*m*^*t^. *°'J7 

i H.^«M.#,»<7)4^-C\ ft^j^ift Lv^icoii. 0. IS 
/cmil)*^v^»m$S:*+^. ;jfTj7-i; 
SrffMI-^T'n h >lK-e*)^o -/nh^^lij. C. C 
h i a n g jo i UA lanG. MacDiarmidi; 
i'?)^^ -,^1^1. frEcO. W. R. Salaneck 


17 

Ifzi T'nh^Ktli, '-f' J 7-'; >«r-/n h >f|:L, 

•€-LT^co||^M$li, joi^l 0-1 S/cm- ' 

[0 0 5 4] ^Wi T i-ltbftti^ T- >) 

CO — continuous phase) tL 

[0 0 5 5 1 i^xTiztz-fx^^z. im^tiim^m±. 

C is t ^ T , 4- f b^fi^ if (it4 - m^r^m-t^ MM 

)\^) m. ^'J (T'J-7- h) (a r y 1 a t e) 
tfzl±^') (7 5 K) !«<oio^rffitt(7)S;v^3lt|{cj;;S, 

[0 0 5 61 iSSiU, *fi L^^^m^^i^'li. liffitt 
<0S*| («x.l±\ ?^#:tLT, 7)\^i7>mtfzli^^m 

k7k*« ± i± / ^ n ^ft?]^**, , f (± *° >; -r - 

i tz li« a:f- P > -/n tf V > voi > * / -r-^t 

^mM^---<oM ^ t > '7:>mm^ii^±t fzim^-^'^i' 

[0 0 5 71 ab'i.iti*-t:\ #mii#cOi#^tci3v»T> 
ClcC'iT ^:K(±. #ffi?§'ltSiJi: LTf'pfflL, ^LT^tL 

mtLtz-fuvymt. ^vii^io^vi ii-^-t: 

[0 0 5 81 

lib 91 
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A - R I VI 



ia. J /-^li ') >^7jc»l ; n * (± 0 :^)^ fb 5 wSSc ; m * 
{iOi)^hA(r>m.'&iX\ fzfzLvii5lxfm<r>kt\{tz ; r 

1 i±. 7;l'^;l-, T;l.y^;u, 7;i.3^->, Tl\'ii/4 

7)U*^uf--t. 7;^^;^^*7;^^;^■t:-*o-c. i 
i)^hiil^2 QtX(r>m.mW-.l-i^-tii<r) ; tfzii^ 7 
)V^)l7^}-)^s 7U—>i7>i^ii^ 7;i' + ;ux;w7 -f 
=.}i^ 7;i-=i^->7;u^;i', 7;i'^^i'X;u--^-;u, 7^1^ 

20 f^ii7;v3dr->!±, o^^f?i3J:-f-2 0 i-eco^ 

*>K, *'l^*'>ai> /^^y>, -bn, y7y, v7 
iT'Oj^m(l?-**-r7;w^^i^ ; t^cii. 

* /c(±SSi^iiru^4Hv3 . 4. 5. 6jf-li7*S||C0 
50 [0 0 5 91 Zflh^Mit^(^mm'-mx.X. RiI±. ^ 

tfc<7)iSBgss rA> J izimi-^-M»^*^x^^ni>o 

#i:fr(7)^<7)^ijl^i4^ x;u*>fb*°'J x^i^>, x;i'.-^ 
>fb^ ') Jif- w > ^ t-^a^l-^ o - n e tfo^i-^cTj-ir" 1) 

(l:'-:^;^x;^.-^T-- h) 

[0 0 6 0] R*l±IlI-75'f/-:i4^^ftrtU*^j:f). 
40 LT7;l'^>l^. t;W'>-j::;L-, r)l=i^'y. ~y^V7)i- 
'>9V7)l'^^>l'. 7)\yi} -> "{1^. 7)\y^)l''f- 
7') -)Vt^'y. 7)\^^iV'f-t7)V^)V, 7)^^)^ 
7^)-)V\ 7^) -)V7 7 )V^)17.)V7 ^ ^)V\ 

r )Vnic-y7 7 7 ^} - )^ s 

7^)—)\^^^. 7 'j — ^l^X;i/7 -f — r)V-niri/fl)V 

■:f^=.A'^ 7^}-ivx)V'^^=-)V, ij)i^'yW.. '">ny>, 
>'7/, ttzii.\'=>ttz\t^fi\:X±.(r>7.)i^^ym.. fi)^ 
/Nny>. -fn, ->7/. v7v"f f-:i±J^*° 

'^->gp^-efi^^tL7t:7;i-^^vT-#)t9 ; s/i(4, 

50 HocoRamftjii^-lti^^'io-C. 3. 4. 5. 6 i fcl4 


01) 


19 


[0 0 6 11 


10 


Ifki 0] 


n b ymmm. Itriaw^v i i^it^-v i 1 

-ecoM^t;, L n * iJ i O'm * <7) ^ftii 5 t 
.)u^;k 7;^'^r"-'^. T^v^^y, T;^*/^'^^ r)i 

-bo, ->7/. vT-A ifzli^^'^ 
'J — ^i-7)V^;i^. t;v^;vx;1/^-;v< 7;v=i + ->*^i^ 

y77\ ^fcl±xr^°dfvgp^T'^t^^i$tlf^7;^^ 

^'t^itLtzy'u h >mmnii. mm(n^V li5i:V'Y 
I I CS^tL^ ^jCO-eaboT : A(ix;i/*>^ifcii* 

4 fzfzLn*iSi: l/m * O-g-fKi 5 L 

v^;Rili, 6;6»ibi5J;-ei 4 JT'CD^^1E7-^&*1-7 
+ 7;i/^-;i., 7;U3^-> ; j /-ii, 7';-;u7 
;^^;^-^:■^)oT< 7i^ + ;^i7t:^i7;^^;^cr)- 


ttf^2 0 0 3-U6409 

*(±3ifc(i4 0llSct:-. f.fiLu*i3i^m*0„ft 

?-^*i-7^^^'^i^-li"^^^='^'^ • ^^'^'^^ ^"^^ 
1 4tt:■(7)R«^.T■t*1-^7^^^'^t:■*^) ; R*li^ 

7)^^;^gr/7^^^>:l±7^^=I^>'S^'^^> 1-:^*/-: 
1 ± ^ *t J-:). ± <7) ' ^ n y > -eil»t ^ n 7 ;v # sr^ * -c- *> 

70 Yo 0 6 3 ] ^mmw^^f^ Li^«m^»i-i5v^-c. 

[0 0 6 41 ffiffl$ti^tllfbL/c-7°n b >^otl±. 


40 


^ /J,^;S:< t'tfci'g-l 0-« S-cm 

'^^^iiiTj^'i*):^'^!:'^"*'^^ -t^-t?*), 10 41:% 

< t^^ii-ei 0- 1 0 S-cm- 1 ^*l-¥^JIftt 
T(i, ^^^< t ^iib^i-Pl 0- 8 s-cm- 160^1$ 


(12) 


21 


It. ^ma t tz i±iiffittO)#« i i± +° ') -r - 4- s# h 

iSSttt, Rtt<7) - 4 /:(±:}^'J-r-T-*)o 

i^lNltt^SWii- ifm^Ti^'i^i-M Oi:*Lv^^>-?-n 
i:i.T -C * -i) < BilE)§«> 4 ^-^ * - 4 *° 

[0 0 6 6] *ffl^^at<7)^#«<Ol5lJlCl±. JaT<0»S75^ 
^ib7R#« ^^^i>^ p--i:-->i- 

^^-t^, ^-r^y. -^^^y. rij> 

tj: f) ; BRttT ;W * > (0IJ X. !i\ f--* K n ^ 7 ^' V 

>^>. m-vi^nn^^-b'v, p - > ^'un^^-t'^ 

v;^7^^7-)^. 2-7'^'/-^^ 1-7^'y-^K^ 

::^^..y_;^^ 2 - ^ ^l' - 

7'^'/>^ ;«^3Sf*ft^t; 
{ X. 1^* J^ * > ) ; ^ ''^ "7 ''^ ^ f t^il:***- 
(^^^lx.lf'^^^7;^^^7='■* U >^ ^;i.7;u*n^>'-b'> 

ri^!a<7) i T f£4¥m^mm^S:^^ i> t tz. mm l 

[0 0 6 7] (1-^^-^^^ 1 0"' S-cm ' 

-7-ttz\i^M^W^^^'^^o (I5ijx-ts\ ^°•;^'^7 

10 0 6 8] -ewltilO^fflt'S^-t^li. ('§Sl! 


70 


20 


30 
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(«x.l±'^^-^ b 77 > J' Kb'j7r*>. 
+ J' ? K-f'* > ) ; 'Mnmm ;v 7 >Si3 J: t>'7 7 
x»,, J: iy^>^ 7 ;^ -tnit^mr )i * i f^"'' 

14;^°.JX-f YV^.^f-.y^'*°'J7°nllV>, 
ti"-)l7-t-r- h) , ;}f ij 7'^' Vi>«^ rK'jl'V7°L' 

(x^l^>rU7^'7- b) . 
(7'^l^>r^7^'7- h) -f^-n^l 

^ n > ^ o * 1 : *° ' J -7 - « * mw L tz 

[0 0 6 91 fc-(7)J:o^d:#^W*ftTi;i3i^-ri, ftffl 
J:t)SttwSv^ttm*^ i5ir>y4/;i±. ^'J7'U 

[0 0 7 0] »i Lv^a'sr(^*it)&«i±> ^ 

->VV«, X^V>. 7-'J>'. f-^H Kn:)-7 5'1. 
irnn:^;i.A. v^'nnp!^'>, ^nn^^^-t'^, 
-e-LT. !tH:*?t tv^*1«i#Si)t±^ 
h;i.x>, -^vV>«, f^-^t Knt7^?v>. ii^^ 

i±, i^^yvy<r>ln^£'^^MR\tm'^'^^^ ^^"^^ 

[0 0 7 11 {'ki^'^itm) ft^L-C 

me <7)ait 4 (± $ n 4 ^ <7) *s I ; 

^Jx.(i\ «iS^ij5i5i:t>'6(;^&tt^J:Ti::. Sm^ti- 
X.J >«i)SL*13:^)f^»i. isi^i. 075'^n].:J.±o 

^ixco'Bt^ftLf-:7°n h ym-^-^m. mmmmm 

50 .;7--;>7)«S^tL^o Lti^L^^tj^h. y'vYyit<D 


40 
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■iS7)^1# lb n ^ ® S t:- •?) o 
[0 0 7 2 ] -m^~. ig#t7t:l±4i@#t LT. t-<7)j: 

if mi o c n b ffii4o«ffi:is»(±3#mi4-ft - ^ y b - 

( c i. r c u i t r y ) CO ■> X > i'' ( s i 

1 k s c r e e n i n g) i 0^'*tt±<7)i*)^«l!i^<^ 

(/•7 T ^ / < - uff L ffi-tt -5. i 9 * * -ey ;u * !±if ?S 

ioil- 10,00 o-t>-f+'r xi o (&< -r^coc^ft- 
1 0 0 0-t>'^*°7XT'ifi)^o 
[0 0 7 3] 2^SB«<7)±oU. :$:|fe^Ui3tt4*mi4+- 

offiitit* (i> J-:J«T<o J; t ^j:|6H-e* : 0 . 0 l SI: 
o^75^f> 1 0 oi4%(^^'JT-'J ^iJiO'Vn b>m9 50 

9. 9 9%^^tbO%cO*+|, «l?iL<!i. 0. 0 1 Si: 

%;6>tb 9 9mi:%<7)*°') T-'j >i^ili*'7'n h 

9. 9 9%/!)^ib 1 %C0»*, $f>l-»iL<(±^ 0. 0 

5 %p b 5 0 %«7)*° 'j 7- 'J > i y-vn h vma ± 

9 9. 9 5 5 0 %<oafe#o 

[0 0 7 4] ^n'b(0|iJ^i±#'Sl-fft Lv«tli: t 

[0 0 7 5] *°'J 7-'J y li*nfo 

[0 0 7 61 7°nh>m 7-'J >O^0iEL*fil 0 

-Afflfi^icii, 0. 0 lSSgE>5^^2 OSSlSPi-eo 
10 0 7 71 {ii*l<7)BS«:'i-*i-^b) 0 . 1 

ib5 0ogcf-e, !tf^i-*i-!fo. 2a5^^?>2 0 osti 

-Co 

[0 0 7 81 *°'J 7-'J >cO***°'J-7-t f^fi**-^ 


#^ 2003-176409 

ijnr:hij;u. v 
i; - ;u r 3 - , K> 
X-f-V>, -f-fo^, -t;l.n-X7-tT- b7'^^- 

-C-*,-5>o Tsmi^0 4#gco)i£5}-(-ML-Ci±, aiSJf^^^b 
^-ti>^'n.i)'^-^\^n^o ::nt>4#go«*(±, fl&o 

^^14^ 'J -7-®,, Iter)*"'] (0IJx.li\ K-tf> 
^.•Bf CSmtt II 4^ iH# ^ 'i ( 3 - 7 ;v ^ f - 1 7 X 
> ) . X-7 7 r 1- h . #Jij»ft. 7 T ^ i 

y^7f;igti^«3J (^Jx.im±i3i^^"^9x) ) X'hho 

ia«fi^ iiSI^ * ^ ^i^-fi£n°p'e i± > o 2 El: 

%7:)>'b9 5»s%-C'4#sco)5S,5tt tt, ctKbTj^liin 

[0 0 7 91 {7'n-t7->>^') ^IfeB^^S'Sti^ff^'*: 

[0 0 8 01 «x.l±\ -^n h y\t^fitzr=-') >^'i-7 
- Jo i O^'f 161 1 L W ^ + > t ^ t ffft 

h-e*>;?.. itoT. «x.if, sff^/'?'^5^-tLrt°'J7 

;w^>-tf>x;v*>il (DBS A) 

^ 3 t UJ; *) , 7-n h >|b?:^/izg«'lt*°U 

^^^SOD B S A755'mM<^l:<^*° 'j -7- K- 1^° > 
[0 0 8 11 *l&Wl-i3't^, 

L f f t ^ o ^ <7)!liS?R'~-<7)t H^il: t 

^0 ~(n-7'uvy\timt^^\^^ ^tT, -eom, 7-nh 


(14) 


20 


25 

[0 0 8 2 ] jtlio:^iii;i3>.^-ci±, -7- 
,,.^y_^-ffb|i.L;^.-7-n b i^Ux-li'DBSA, t 

[0 0 8 3 ] T^'J >-(7):^^r}f' fjlifti^" 

t ^^HiiW^iiT'li. 1 6 UK^^o i T (:> Wt^ffc vo 

pTffi14«i$4^ it»W (:±I2*° ') - ^'^ia^fS $ o 

[0 0 8 4] {mtm-li^ :$:f|Bfli:tMt^!f^K(i< 3 

7 - 'J > * ^ im^m'm^^ 7 - 'J 

H+ (M--Rp) 75'~1t61tL/i-7'D h >m-e*);|. 
i*^. (M--Rp) T*>^*]-'f ^tVtm^fttrB^i" 

ho -mitLx. 

M- == S 0 3 - 
R p = * >*;Ut:' 5^-5)0 

10 0 8 51 -eLT, iS)Sttoafmit'-i^'JT-'J>«^ 
-^^5jfa<7)l:c7) P MM A t /-^ (±^<nftil'7) I ^75^4- ^ 

[0 0 8 6] ^LT. ±E«mti7^;i'Aii. Sfe. =3? 

10 0 8 7] gij<7);i/- M±, rocogpgtWi'^o 

10 0 8 81 :$:|§^lcj3lt^««tt*°'J-^-«r^if4RK 
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i 7t (i«flWttK ^ $ -tirff ^ o ; w 7'n -t ;^ is i 0*" 

[0 0 8 91 *ife^wi#?Kt/>:f±^fflttai55c%^ieffli- 

-5,vW±, ±|E)§«i3iy="*RC(:><^'&t6ftL^c7°n h >^ 

[0 0 9 0] ;}f')-7-(/)MT/73-iffUi=ltl>i^«#Ua(B 

? tLt#;?, o . ^-wm tfz\m^ 

oSI?-6lJ=5^fifai 1 1 4) ic, jg^ #^ ^ 1 1 1 fz. i^S 

^^Mj -7 - i f- i± K - > $ ^^"^ ^ 4^ ^ ' ~ 
<Dmfz^<im^i fzimmumm'S lw^o v^itt t/iRE 

[0 0 9 1] 4#@f/c!i'»L/c^i#ttW«5^75-^iiS 

50 h) *i^(±. 7nh>{i:§iifc^mtt*°'j-7-i±, x^m 


40 


27 

mi^iis y r ^ ^^-'nmitmv''^'^ vylt^ixfct' 
') -7 -cnW^^'m li ^ 7 T ■< / ^- trii $ ti.?) *° 'J V - , 
^° 'J V - -cisa 4 li^^S § nfc 7 T / . tfz[t7 

-7-(n \wiL ttzimmm^hMik^i^^ '^^ m m ( ; a . 
vfu^y'tr-) m^^'^v>^'^^ ^WciJiW''-^^ ^ 

T -f 3 > tf j.-^-S<7))^ffl'7 7 ;>xjo J;y^'7''7 
X-^v5'ffl=S5=mi*iliX7'b-7'f--y->-v-. isi^/C 
RTXi"J->, xT-^77h. Stll^.^i:-'fflO. S 20 

1 0 0 9 2 1 ■mtA<.W.i}m^ ot-v < ^ X ic ^ < 
/iiiffiom^fitit /•^(±i;?fitix-i' 7-f-*^^#^n^o - 

->V>tft:\ DB SAi;J:^7°D h >fl:§nfc*°'iT- 50 
[0 0 9 3 ] 

i;a^$n;?><7)-e*o-c. tic past '?)^i*t'ii^ 

[0 0 9 4 ] (^iftfHl) *°')T-'J >I:Y. C a o. 
A. Andereatta, A. J. Heegerjoi 
Of P. Smith. Polymery 30 (1989) 

2 3 0 5 iiisife$nfc:^ffiuj: y)mmLtz:mL<m 

Lfz7~') > (Aldrich) 40ml> 3 5%<7)H 40 
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CI (Fisher) SOmlioJ; 0^'^^^* 4 0 0ml 
<7))§iS^ 1 'i 7 biUcr)J:--V>-7^-V-7 9Xn[*l-r-p 
StTto ^co^vXn^O'CiiltSLfci'-'; ^^-'/^'X 

Ugv^/Co (NH4)2S208 (Aldrich) 
4 6 g iJ i c/^S* 1 0 0 m 1 b 4- -I) Btf LSiJ!§?fa ^ 

f^ft(2hr) , 77X3(:^^L> ?f.i:3B#fW4^ 
ic^tt/jo itiJL/c*°'J v-/^°•^^''-^:ieli|XL> it* 

ifLfco ^°')-7-^^ y-^iz-CiS^^MStrf-c- 

fz^r-J^"^ >iJ^-7- )l'r:i±'^Lfzc, ftftc. 

o^^ijT-'j >**°'J7-') >ii<7)i«it(cj; nmmt 

fZo 7-'J 0 g ^ 3 %<7)NH4 OHiSffi 1 0 

0 Om 1 t h ti:S?a-C-2B#P^W¥L/Jo 
7;^v >ialfe^jtiSL (filtrated) . 

^ p< ^' y - ;u -CrJfei^ffi^^'fcfe fj:it T-?*^ L , ofi 
/^)lx--T)l T-iftjf- L /Jo X ^ 7 ;v V > Ir 
4 8B#WttlBtl (d y n am i c) A^cfT'^'lf L 

lb ^i/i ') -7 - i± V ^75^4 ^ -ll^ati ^i^feti i /t; i±g§gti 

^i^T'* . /i^oiS^T-a-e* , 9 7 %<7) 
?g^tt'2 5'C;. 0. 1 %w/wt:i!!lSL/::^«0^^*«14 

Tif' j T-'J 1. 2 d L/gt:-#)of'o 

[0 0 9 5] («ifei?ij 2 ) nm^ij 1 -c-w^ L fz$mm'& 

fl^B'nt°')T^') > 5. 43g (7-'J>0. 0 6M) 
t p_ P7-->;l,^>^:>X;V*>'K (DB S A) (To 

kyo Kasei) 9. 79g (0. 0 3M) t?r, 

i'*ff'-C-^^(-?S^L/::o DB S AC07-'J >»,l9iIL* 

10 0 9 6] («Ji1?iJ3) «SfefiJ2 ?:*4^7°a h >m 
im^^'^i^'OMLfZo 'i^hirfzm^iS.MLfz'^l^ y V 
OiC^14?r> ^Jfet?ll2 0!^K^oa|mi4i:t'{)U*U;* 

•to 
[0 0 9 7] 
l«ll 
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(r(aem) 


H 

CiHs 

CaH,7 
CFj 
CaF|7 

3-c|'atl'7'Ofi*V- 
(L,D) /iv^.ii-- 
(lS)-(+)-»^''"'' 
<lHH-)-»J>'t-ii^ 

p- Htiv- 

m-fu-v -4- 
m- 

0- T-VV'J' -5- 

p- aFO^vOS"^- 
Z.4,5' l-')9oo-i;v-»*v 

(n-7i.=4'V5/-'TSy - 
2- tit - 


22 
7t 
79 
10 
19 
10 

4.8 
35.S 

1.8 
2.7 
20 

s.a 

41 
22 
17 

1.4 
26.4 

&4 

7.7x10-3 
7J 
6J 

1.3x10-1 
2.0x10-2 
3.7x10-2 

2.0x10-3 
1.3x10-2 
0.05 

0.2 

8.0x10-3 
2.4x10-3 
I.0X10-' 

1.3x10-5 

0.1 
10-6 


C4FSCOOH 

CgFiTCOOH 

CaFsOH 

CsHs(B0H)2 

V7>>'li' c.Ki>yV * * 7»-l- 


4 

2.7x1 0-S 
4.5x10-* 
2.7 

8.8x10-3 
1.4x10-7 
7 

1J 


[0 0 9 8] (llJfel^ll 4 ) ItJfe^J 2 OifeS 0 . 1 g t D 
BSAO. 1 g t *rg^L/::<, ^<75Sf^-t>^^->^> 2 

it'L^'&m L o 'J T - > - D B S Am^aM*-?) 15 ^ ^ 

10 0 9 9] («ti01J5) *teM4C0iS?S*i/<'*°V- 
^Ltz. ;c7)iT UL-t#b^/-^^°'rT^'J >-DBS 

-r i> iittfio D B s A * ffl . mmm 2tm'o 

0. 05. 0. 2. 0. 3, 0. 4i3j;t/0. 5go* 
ij >-DB S A«^fr<7)S)#?^4''^'<^*ft 
5:**^. ?§ig4'-e<^P hNU*t1-^DB S Acol;*co* 


[0100] (||*fe«6) ^vV^ 1 0 g*<7)PAN i 
-DBSA (DBSA/PhN=0. 5) iloWffi*?: 
ii^vVVlOgft'lgt Lfc^mii. *MlJ 5 0 il 
40 L^Co -wm^ff^DB SA/P hN^^Vitl^Wt^^ 

[0 10 1] (*ii«7) iiiS^J2S*o%si g tJi 

tJPDBSAl gh*?ft^L, DBSA/7^V >W^^^ 

«t^mi^X/^o rl^f^ 0 . 1 g 1 0 g * 

UA^i. gia-ClWr^W¥Lf>:o '!-<7)*l*^*2l-7F 

■to 
10 1 0 2] 
[«2] 
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^ 2 


^ fK LT^ S^tr^-tfT.^ll ;Tf-7.=.'t V -DBSA fP^^-^a /PhlJ -1.3) 


1,2,4- ^'f7oo<v^*V' 


'J 

5) 


2.4 

s 

4. a 

2.2 

2.2.-2.6 


* ~ 80 "C- l-X-t- 

DBS K'niXio ') > X )!. .+ >@tiD i.(ft'7 ^> 

[01031 {%m.m) 9Mm^m'-&\.f^o 20 

JrtDB S A/P hN=0. 5 <7) P AN i - D B S A t * 
3i::¥lf'Bft^<OpTM^iJi:4'?ft^a"L/-^o PAN i-DB 
S Am-a-ff (DB S A/P hN= 0. 5)<7)^vV>'^ 

^ 3 51<Mit45ft«'*'l«;frifeT''PBSA,f 


C0i#)!SS^)*3 tc^-tr^o ^^fett*tii#S'l'-P AN i - 
DBS Alt^ft:4:?§)S-r^7t*(^*te15lJ 5 T-fflv^/i^flJ 

[0 10 41 

[iS3l 


7»H1'*" 

CH3(CH2)14C6H40H 


0.5 0-3 


0.5 6.5 

3-'v:v?.t:^!'7^r^':«u 0,75 to.2 


(CH3)sC-C,H«CeH40W 

HCH3)3Cl2CeHz<CH3)OH 

lCH3)2CgH30H 
2,6- '^i'fi'^^'i'^ 

CH,C.H,S03C,Hs 
CH3CsH,S03C,M,3 


as 

Q.2 

2.0 

7.1 

0.5 

1.4 

1.0 

8.7 

1.C 

4.4 

2.0 

7fl 

1.0 

0,7 

vo 

0.5 

1.0 

1.9 


0.5 2-0 
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711/3 -luW' 

CH3lCr<2)i,CHaOM 
CH3lCH2)20CH2OH 

CHstwicHi(OCHjCH2)„0H 

x-6-8. n-1.0 

CH^(CH2LcH2(OCHjCH,)„OH 

x-10-12. n-3 

z>S-9. li>2 


IP AM 


0.5 


0.5 


G.5 


O.S 


C^lfonic) 
1216-22 

(AHoniC) 
810-40 

7ii»t--'»7 
(AMoniC^ 
1M2-4C 

(Alfoitic') 

aio-6o 

CO-430 

(Standapol) 
6A.3 


0.5 


O.S 


0.S 


0.5 


0.5 


0.3 


0.2 


0.3 


0.7 


0.9 


0.5 


0.4 


0.3 


0.5 
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* (*iif!l9) DB S Ac7)ft^9l9 (±) - 1 0 - * > * 
)lX)lri-.ym (CSA) ^fflv^T. *JS0lJ 2 io i r/' 5 * 
^iQilLfCo PAN i -C S Atl^eM* (CSA-PhN 
0. bUXlfO. 7) 2. 4 gi3 g*, **fe1?^J2 

tmiicm-^' i^v'-;n 0 0 gf4'-e®iiL/-^o pan 
i - c s Am'^miMSLX-mmL. i^m'^mm^mm' 

'i^hivfzo ISI#4-S*^\ 7fcf:-ffi144' (IS) - ( + ) 
- 1 0-t >t^)lX!i^'>MiilV ( 1 R) - (-) - 
1 0 >*^i'X;i/^>^tcov>Tf#'bti7to PAN i 
10 -DBSA^*t(±^^*)> ^iJitttbfl:$iX7t:-7-n b > 
K (i-4-^^-J:>T-=-'J >P hNli')iSLf.fi#)/c'9 0. 5 
^Ml'X±-<nM) li. m-^' VV-;V4^^i§«|L/iP AN 

i - C S A k l±'£-^t:- 4^ V ^ C t 4 . *^lf?iJ i± 

^LTv^;?)o tt'^<7)*1t}#?iijtt^--(7)PAN i -C S A<7) 
Sja-e(7)j§)Btt?:«4 {I^(f -2.0 

[0 10 5] 

l«4] 


20 


p- 7u-y'-<i^ 
2- x4iu7i./-iu 
2-tert- Vtii-7i-/-/^ 


0 fTi^, c>?#4f "li 


e 


0 

e 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


(Hil^JlO) FA^iHin-'M^Ltztmit^flf^'^ 10 1061 
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^ 5. 


T^'fl'iv ^^vu-v CH3CI m-7^v"-i^ 






C6Ht3- ^ 

0 

0 

0 

CsHiT- 

0 

0 

0 





4- p'T^vit- - ^"y ■«/''>'- ® 

® 

e 

a 

(L,U) 7! /A-^^' 


0 

e 


0 

0 

0 

0- r:>V'/V-5- 



0 

p- ^Da'fv-tt-'v • 



0 

t-poifVArviirv-- 



0 




0 




0 

4- =.|-oh^tv-2- 



0 

V'/^iu-T-? 9 I/- V - 0 

0 

0 

0 

4- i^iu vl--f V - 



0 









C3F17COOH 









s 

e 


V7*«i^ c^V^v ^T^Tv-P 0 

0 

0 







2 0 S - cm- 1 (7)4 7°a-7'2fE'BL?:WtTV^/ic 
[0107] ±EW*S^4: . ^ -> V > coit*^ 5' n n 

[0108] mmm 1 2 ) 3 1 wim-mmttz 4o 

iSiiSSg^. (UHMWPE 
Hostalen GR 412, , 

000, 000) 0. i7g. ^mtn 0 . 0 1 g , 

iO'-^v'U^ 1 7. 4mlhrI'&L. -^^IV^^T^^XI 
2 5. 6 t:i-T 1 BtKJD* tfco #bn7^^^S<755#«?r 


1 1. 8%w/w-eabo^^o |ei»o«]^^l|t)iILfc 

jsiy^'ia. 4%w/wt-en^-tLSfbLf-:o 
(^-gl-,^^ b7°u-b±-!:-i 0 5t:i:T?l?ftJ:U = 

?^4 OGP aJ-:il±^^o?|3S5iS2 GP aJ-:J<±) «r*LT 

-0ijt:*>;i>o Q%m'^i)^^ 2 0 01S«><7)*<0^ 

[0 10 9] 
[|S6] 
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(20) 
M 6 
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PANi-DBSA ^/^^' 
(%) 

7.L 

11. a 

L3.4 

[0 110] («Sfe^Jl 3) @;S55-^1:+°'J^^^><^ 

iXt> 0 C f V 'J' ^ 7 ^- 'J 7'n t: V > (Mw - 1 0 
0, 0 0 0 ^'-^l' h >) ^fflv^T, Ilil01)l 2 ^:#.t}7lL 
0 Z(D y V > K oaimtt * 4 v°n - 7'?£t'iii|€ L , El 
2 Ai;^-to 

[0 111] (ItilSWl 4) PAN i -DBSA. 

V > „ til "itT-i ' ) X ^ I- ><7) ft *5 f) t; m - 
^-/.-;Uc|3C0P AN i -C S A (C S A/P hN^^H:!: 
= 0, 5) , ^f.U'Um-^' l^-/-^H::itllt/i-f ^'n 


a .4x10'* 

2.9x10'^ 
2.9X10'^ 


4'^^ (S-oa'^l 


2.5x10'^ 
3.9 
11. S 


20 


[0 112] mmwi 5) mmMi ^tmni&Lfzo 

^ :rs')\£:^)l7^T~Y. *°'J li'•=•^^7'f■7- 
10 113] ^tt(75^|;t*°'J-7- toi§ifiS!LS$^x/::7' 
[0 1 14] 

mi] 


>4. eiiio^'i 2*, ^ii^'fim^'tz0.mi. mmm 


O--(0''s/«n<» 

r^v^^il'l-.K>ti 


^1^' or CS/tm) 

a((o) 


DBSA 

t'U'Jv 


DBSA CHOa . 
CSA m-ii/V-^ 


;|?i|y9>'^v DBSA 

;r-*i(VD ¥tv DBSA 

ir^ RTV 738) 

t>)D>^4,6 CSA 

T-<dv12 CSA 

CZytel1330 (T'L.T- 

7tiu7r7. f>(nv ) CSA 


0.10 


0.10 

0.20 
0.01 


0.07 
0.07 


m-7k'7-n/' 0.03 


5 (0.30) ) 
0.1 (0.30) (^jt>tt ) 

10 (0.40) 

1 (0.40) 
6 [0.08) 

3x10-6(0.06) 
1x10-6 (0.02) 

50 (0.50) 
SO (O.SO) 

4.8 (0.08] 


(21) 
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#g3 2 0 0 3 
40 


17 6 4 0 9 







t-atny (Huis, 

CSA 

m-71'V"-"^ 

0.04 

4.6 (Q.OS) 

;r-°'ifi-r->-i- (PC) 

CSA 


0.10 

100 (0.60) 

(LuranjPC 

CSA 


0.02 

32 (0.60) 

7^1-11, PC 

CSA 

m- 7 i-v'^ 

0.01 

A a tn ntL\ 

;t*ijr?'(0=+^|i''<PAN) CSA 

DMSO 


1 U ^U.^UJ 

[ PMMA) 

CSA 

DBSA 
DBSA 
CSA 

m- ?vy'-)i- 

CHCia 
m- ^i^yifu 

0.01 

0.10 
0.10 
0.03 

70 (0.15} 

10-^ (0.10) 
10-1 (0.20) 
SO (0.45) 


CSA 


0.03 

30 (0.30) 

T.».|tfa(,Cfai;f.">- 

CSA 

m- ?(^Vl- 

0.03 

1.9(0.08) 

;(fi|7(,i,».V p-1700 

CSA 


0.02 

5.7 (0.08) 






ABS 

CSA 

m- ^tv'^'' 

0.02 

26 (0.40) 

(Slyrolux) (T-'lx^uV- 

CSA 


0.Q3 

6.4 (0.088) 


h) 4. 65g (0. 05M)ioJ:lKDBSA24. 4 
8g (0. 0 7 5M) . 4-bO^'i;^->W> 2 5 Om 1 <0 
2 5 Om 1 ^0x-^>-7^-\'-77Xn[*jI-C■p 

7.^\Z^\^^fZo (NH4 ) 2 S2 Os (A 1 d r i c 
h) 4. 68g (0. 02 M) *r-S*2 Om 1 

fCo KfbSiJ^4^'Cjt-SPL/jm (3 O^raU^/cl)) ^ 7 

7X3i:«^L. ^tff^2 4^M^tt/io mfl:SiJ«or- 

0. 2M/Lt:-*)f] . ^L-CDB S AOr-'j 
;|,Jrt(± 1 . 5 -Qh-ofz. BtltfeOjft^tJTi^M^^'^-o 
[0 1 1 5] ^cO*°'j 3 >i7-b Y> 7 5 
Omli;v±&\ ^'JT-'J ^-DBSA^-^ft^titj^^ 

1 S 0 m 1 -e 3 0. 1 5 0 m 1 t: 3 HI. ^ LTS 

y^'T-t h > 1 5 0 m 1 -C' 3 t/io ^ 

ijrr^'J >-DB S AlRf:l±2. 1 gt:-*ofco ''^"'^^ 
-4^(7)DB S A/P hNi-bli- 0. 3'?*o7t:o 40 
[0 116] *m'ft*°'i7-"J ^-tm^ti-^^^-n h 

[0 117] C(7)T-'J >^*-^?S«4"^"Br?§$ 

$ tiT V > ^j: V ^ » * ^ f Li ti^ {--^mitL 


1 0 1 1 8 1 mmm 1 7 ) m^^-ss^: 0 vji i irm^^ 

-m'jr~. z<n-&mii--i o'CTi^'b 5 o'CotSH-e^fb 

10 119] (*Sg15lJl 8-2 1 ) DBSAOT-'j > 
l:it-t-^^^;^J■L*, ^n^'H. 4. 0, 3. 0. 2. 
0. iiiO^l. OhL/^rJ-mii, 6*^i)iiU 

10 12 0] mmm 22-25) s^c 

-J-^lx^rL, (2 2) , h;VJ^> (2 

3) . ■r*')^ (2 4) , iiiX>'l, 2. 4, - h 'J ^ 
nn^>-t'> (25) tLfzl^Xmi. «ife^Jl6«:^>) 
L o <tfcoffi:®im^<^#^7K?#14?^ft: > RfM t- i "Oft 

[0 12 1] (*J&^!I2 6) M^^mi ox:KLtzim 

l±*Jfe01J2 2 *^l9 3lLfCo 

[0 12 21 i.ti^-^Km^m^i. mmm-muL 

tz (*mpiJi<7)^)ili-i^) ^^7)vvyit.m<mt. 
i0%r=-') y^J-7-(nM.t<D&.i)-ht\U\^fzo *M0iJ 

16-2 5<7)4^°'; T-'J >-DB S Al*^ft:<7)*l:14 

Xi^i^tzo ^° 'J r - 'J > - D B S A«^i*i3 i O^'filtfl: 
lb ii/ii ^ V ''^ V > il*<7)H*"tt]t ( d L / g ) 
2 srwg 7%OH2 S04 (0. l%w/w*°'J 
ffiic-C'^'^n-f-' (Ubbe 1 ohde) I'iSgEtt 
^ffli^^tifc^Lf^o -?-Ofe*t*8-l OlC^fo 
[0 12 3] 
1*81 
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t*C) 

(%) 



a 

25 

32.4 

3.7 

0.99 

1.27 

9 

a 

32.6 

1.0 

1.21 

1.70 

14 

25 

33.6 

Q.8 

1.2S 

1.S1 

IS 

0 

36.9 

0.5 

1.92 

2.61 


^(/);g*li^LTi^^o *1tif«*-t--+°V7->J >--§ [0 12 4] 


DBSA/ 7=JJ V 









(dL/a? 




I*} 



10 

4.0 

27.2 

C.4 

o.aa 

o.ei 

11 

3 .0 

37.0 

0.2 

0.21 

0.93 

12 

2.0 

34.0 

0.2 

0.24 

0.45 

8 

1.5 

32.4 

3.7 

0.99 

1.27 

13 

1.2 

32.6 

0.7 

Q.4S 

o.sa 


S A/P hNil:i:i3v^-CiI«W^L?#^^t^, -1<7)* 


[0125] 
[Iftl 0] 


a 

14 
15 
16 
17 


CSC13 




«ti . 


(H 




32.4 

3.7 

0.99 

1.27 

33.6 

Q.S 

1.26 

1.S7 

3S.7 

1.2 

1.09 

1.35 

36.8 

0.1 

1.07 

i.ia 

33.3 

2.0 

O.Bl 

1.0 7 


[01261 («ti^lJ 2 7 ) «i5lj 1 6 (DW^'^i^ * 

4 0 0 0 r pm-eiB#Mjt'Lv»«IL/Co "BI?#gP^^:T-b 
h 1 : 1 (7)?S-g-t; 4 0 0 m L t? 3 [B]53-iSn - V 4> 

t-f'* > h io i y^'-Sfei^L. ^*JD B S Ai3 i y^'fe^T > 

^::::.'!7A*Pt*LfCo ^^^feOO 4^ 'J T - 'J > - D B S A 

•iS4>co^°'J 7-'J >-DB S Am-g-ffw^^i:^. 
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[0 12 7] (^M!12 8) *i40lll ecOftSO. 1 
g. DBSAO. 1 i3J:r>'^->V>2 0 gO?I^» 


50 


4 0 0 0 r pm-C'it'b^JtLfcm. > b L/Co ^''-l 
T-'j >-DB S Am-^fr^^ltfS^^SK^r, «Ji«5 

(0 1 2 8] ^vV>«0'f-t^5') I-*' an*;vA, f 'j ^' 
nn^>-tf>, b;l^x>, t/i(i-r*'j> (9 0t;) i 
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ffl V ^T±fBo«,st^#. ^MLfzt:!^. mm^^^w^^ 
[0 L 2 9 ] mtm 2 9 ) mmt 2 1 n^v. 0 . 1 

g. DBSAO. I axif^yi^y I 0 g coigift 

> - D B S A-ffi^ft;Of.ffl<^ (Free standi 
ng) 7^)Vl^i, ^ X h L , -fLTSfi-e 

14, ^2 4 0 s- c m- 1 -e*>o7to >ico^«it:'»f>n 

/c7 f !Vl^<n-7°V h yitU-^'Hi 0 . 3 fzif-X:-^-ofz(D 
-e, 7 1- ;i- A ^ H C 1 CO 1 M7Kig;i{S-c-1Ei; -7°n b > fL-f 
^ c i: i: i 4 0 0 S - c m- 1 lc]S«:)<b:li 

[0 13 01 --^°';r-'; >uov^Ta#«i#$tL^fi«: 

[01311 mtm 3 0 ) *mtt-t° m 7 - u > co)§-ie 

it-^^ h . ^Jfef^il 1 2 O^^Sl-^.-^'. 7 -f ;l- A iWM L 
fZo --i"^ ') 'j > - D B S AmS-ft^«0+- 'i T'-'i-^ll;!: 
Ui+-r4il:lt^> 0. 002 7)>b0. 01, 0. 02 
4 . 0.0 4 8, 0.0 9, 0.1 7, 0.2 9, 0. 
3 4, 0. 3 5 tX-mt^'^tfz. nm^^. ,-}-:ijT-'J> 
/UHMW PE7'V> K7 < ;U/.c03f Itt?-, U^ffJ 
4' 4 7°n - 7'ii ^ ffl V ^ T /Jo co^* H 3 i::^ 

to 

[01321 Ctlib<7)7'f;WA4:, ^■yhT'U- h±-e 
1 0 5'Cll-C?l§Ri:l:l : 4 OSC^i^t-tlSftLfJo 5S# 
7 -f )VA(±, rtf'j 7-U >-DB S Am^frTl'^'UHMW 
PE-7 b 'j y ^^X^icolij— ^:S-^LTV^-5)>lt^r^ 

L, -!-LT, «7feTt^iiv^Ti±. i^^'it^m:f]mmm 

^fifzo ]t£#7<;uA(^g^mtt*. Hme^J^r 4^0-7- 

- 3 tif i^S < ^ o Tt: ([I13#S?.) , 5£#7^' ;WAi±P,¥^e 

1t1t#tt*#tTw^fjo 
[0 13 31 m^fi«)i3j:U'mfi^JSi#tt?:*i-^i^ttt& 

I- ^ o 

[0 13 41 («ife1?ll3 1) MiaUT^'nn*;i.A7. 
5gff*°'J:^^W> (Po 1 ysc i ence, Mw 1 
2 5, 000-250, 000) 2. 5 g , 

DB S A<0*°'J xf-I^>(0;?nn-i^;i/A}#?Kl^*t't^S 
SiM^-etL-^^'fLO. Oil, 0. 0 2 2, 0. 0 5, 
0. K 0. 1 8, 0. 2 4, 0. 3 9, 0. 6 2, 
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0. 8 9Kf^i>in^j:tX\ x-f b^/^'un^^;!. 

L fzo Z ottttif ffi «r ^ A' X b L T 7 1- 

L/to K iit-^' >; 7--eit^ii7 -f ^uatJsccoJ; T i: 
LX'i^hflfZo 4^'J7'U> K7-f ;wAOi[€tt*> 
W'j.-4 7'n-7'S^:fflv^T*i6;'Co -?-Of-'- 5' ?:[a 4 U 

7]^ "to 

[0 1 3 51 ^OpT}f*mtt+°V 7-'J >co, IBl^^^* 

[0 13 61 (*MiJ3 2) t^XV^-'J-r-ir^'^') 

;U^t7x.>) (Neste Oy,Mw=125, 0 

0 0) mSE^JS l^llt^SLT^Jo .-P'J 
7r.ij >-DB S AO*°'J ( 3 -t ^ 1 7 > ) 
(r)^nn.t-;bAi#ifii;i+-r^imJ-bi±, 0. 0 3 2 , 

0. 0 6 2, 0. I 5. mV'O. 21 -CabofCo Zil 

b 4^ 'j 7> > K 7 ^ A Ojimi4iliJ5e<7)$g^ ^) J , EI 
4 i-^i"o 

>0 [0 13 71 mmm3 3) 7-^vx> (A 1 d r 

1 c h) 1 gUXlfj&Mit^y/^ 2 0mg?r, MM 
mi 6<7):^yi(CSv^-C|«I^L/c.-f' J7-'J >-DBSA 

fZo '{^hixtziil-^^mmi. **7Xg61S±i;^A'X b L 

/jrK'J 7lx > K7 f ;i.A4^0-+°'J 7-'J >-DB S Am 
^-ft(0ft|?-iftKI4, 6 %w/w-e*o7t:o C07'f;i'A 

^^-■/^pfj-ei 6 o'Ci:t2 o*Kffifb^-<i-/io »l; 

14-C^N1t t-5¥14 IC'g tf 'J T ^ 'J > - D B S A / '-f' J 7' 
JO vx> 7/S--7 1- Jl- A ^fffjo :i<7>7 1- AI4, 3X 
1 Q-s S-cm- 1 tv^9*«t±^7pt7l:o >;(7)7< 
;l^A(7)»l:B5<7)2f«tti4, 1 X 1 0- 5 S-cm- 1 t:- 
^o/jo ^0*mtt^7X i![»f-tiri-*l- 6 0 0 

[0 13 81 («ffi^J3 4) 

•>ijn — (Dow Corning RTV 

7 3 8) im^'tzi:xmt. ^mmssim'oMLtzo - 

*aiCTfSftLfCo iO->'J rj-^^/^-ffcO^-'J 7- 
40 ij >-DB S A^-g-f^c^jftll-itSli, l%w/w-e*o 
/i„ J:<7)j:.7X h-7-(75*mttl±. 1X10-«S-C 
m-i-e^oTto ■Brj#14*°U7-'J Xiil), 

1i|19lj3 SioiO^'S 4 14, TpLTV^^o 
[01391 (|ltt^J3 5) «ii«2COtlK2. 6 6 g 
t^'y\yyn. 7g (13%w/w) t^S^vftiS-^' 
t^a-g-L/Jo 2^iaif^, ^vV>4'<?)*°'J7^'J >-D 

B S AO$^4'J^-7;vv 3 >^lf/Jo 
[01401 («MiJ3 6) ^iS55-T-l*°'^^^^>i5 

50 iOf--}f') 7-'j >-DB S Am'&'f$:W7 < ;l/A ^Jfe 
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-mW:Ltz, *° 'j T :^ 'J > - D B S AtS^M*;<7)*° 'J 
v-lr^imi^i+t^ilib*. 0. A2i]^h0. 5 
0, 0. 60, 0. 1 Q tX-mY^^^tZo ^Wik. ^'J 
r:^i;>/UHMW PE 7'1'> K"7 < ;l Acnjffttt 

1 1 l-Tp-to 
[01411 

P«fi-DBSA 'l??!^ 

(*) (S-cm'^) 

20.1 0,3 
42 . 0 0.1 
60.0 1.2 
70 . 5 2.0 

20 

[01421 {«Jfe0IJ 3 7 ) arm®!'^ *° >; T - 'J > 

iJf (DSC) *t)9 sr-Cf&ftli-i', f^l 

5 Ort^iiX*!^!:^- ^ ^^-L/^o E B-DB S Affi^ft<7) 
fi^'Ettt', »mi:il7E (TG) (Me t t 1 e r 

TA 3 0 0 0 s y s t em) (-J: *)ll!<?to ^^ft: 
li, 2 7 CC^riia^SK-e^S-eabof^o h 'J 

V7 bCffSIL/^o t!lSmS4^SSl--C9 6B#F^4^°>7" 
L /::fl:. *° 'J T - ') > - D B S Am-^ff -y h <7)S 

tiA-fvi--f-tk^m^^xm^Lfzo nhiifzmw&.\i-2 

6 . 4 S - c m~ 1 -eabofco 

[0 14 31 viB-f-^^ - tic, rJti-l^> Y^^nW-y 

ij 7 - V >-DB S All^ft<7)7 1- ^l/ACOifmii^r. 7 40 
;i.:f>-^i1l/iL/i$z:«*'7 ^X^^-e, iM^L/Cc ^fib^x 
/::3j|€'l4li 9 2 S - c m- i }z^^n%'^^^i<r)Xh':>fz^ 
DB S A^r t-~<7)«#:ffi(^-/D h ^^S^^^^^^v^^i^ 

m -e*t)#, **B^(75?J,^,?:jt)jS;L#'5)o 

[01441 (HifeM 3 8 ) -mm 1 (nmmmm(n 

r}fiJ7^iJ>0. 09 1 g (0. OOIM) t, DBS 
AO. 163g (0. 0 0 0 5M) ii.tO''^^"'^^''-'^^ 

(GR2 7 5 5, Mw=2 0 0, 0 0 5£ 
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0) 0. 254gt?-, a*-e?i7l: L/->:l2«^<y f^-. 

Ix- h±t: l 6 5t:(iT3 Ofj-'WEIiL/io C0 3 OfJ'- 
FflOUnSL^aiS^Mt; 3 [a#. 19 L (^tt-4il) > ^ 
-tai^^-hmm'^^^^^n^'M^o 7 0- (f 1 ow) 

a i ^ ^ ^^~ti« ? n . MS * x<%n L ft 

< T 7 ^ -> 7';v 4' 7 1" ;i' b it/co *° 'J 7 - 'J 
>-DBSA (DBSA/PhN=0. 5) WMt<r)^^ 
'Jv-*ffitl*f1-'?>*titliO. 5-t-*)of-:o 
[01451 («*i?P 9) *°'J-:t^l->cO*?r*-'j7 
>-DB S AtI^B"ft:o*°'j-7-*tl:(;it-t^Sl:i-b 
;6^0. 3 4> 0. 2Q. mVQ. 11 
jl:$-ti:-2)i-:J-^Mi^ ^it^iJS 8 4#.f)iIL;t:o 7n-i3J; 

7 ^ -> 7'il- 4^ 7 f ;U A ?3 fltZo gt75>'/tf$t:ifi 
[0 14 61 (ltife«4 0) **W3 8 - 3 9 0!t^S0 

[0 14 71 ^mtif^B^*°'^7-'; >!±, -itftiL/-^^^; 

[0 14 81 (*ife^l)4 1) ^^^) :r.^V>(DiXi7^{Z^'i 
¥--\t<r)-f n> I 2 (Polysciences) 

im^fzmui. nmns sisitfs 9imnMLtzo 

ccy-m-^^i^i^^y hT-u- H-ii^A-ei 7 s'Ct-s o 

f>f^E«iL, m'^^xn&mLfz mtfzomv o 7n 
- i ifm'^*'i& - -5- ^^^^^ ^ ^ ^ * "^^^^^P I- ^- 

f*, 5^ < T7 ^^->7^'^it7 -f ^vA/^^lfbttyio c:o7 

$g*?:ia6 C^-to 
[0 14 91 7^'J >i4, iS«¥L/--:^;>c 

[01501 (^ife^]4 2) ^'U^f-UXTJit^^l) IC*° 
ij (ii\=.;u^'n9'f K) (PVC) /^°'^^-^fflv^/iJ^). 

h7"^- HKi^A-c-i 6 s'C-effilSt/co %<r> 

^.i^i;i3V^-ri±, (t^flDDB S Acoftt)*) l;HTM^yw^•^f 
^-;l/ (Me s amo 1 1) (Bayer) ^rftfflt 
» /Co |g*<l: L-C#'i:!x/-c?^<-C7Udrv7;l^=S:7^;UA 
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[0151] P AN i 7'> > K-JOigfilMiScO/ii^cO 
BlMttftt LT. DB S Ai:*U4^tinTM^ilarfflv\ 

[0152] {^tffei5'lj4 3 ) DB S AWft^^n CP hN 
#J)jgLW '9 0. 3 3^;l/WD0HPtfflv^/cJ.:i, 

[0 15 3] PAN i ^jg€tti;L, Blffl^bt. P VC 
[0 15 4] ^-S^lffeffif.tt-Cli^ iSBflf 7t:t±*fe^Eg 

■5> 0 

[0 15 5] (*M1J4 4) 9 7 %H2 SO4 tt'-eo 
0. l%w?§?}£ (. 0 1 2M) tLX. M?atillJ€L/j 

^-1: 4- t"*?#f5:#(t c, n , X 7 v> i£« 1 . 0 9 
2gi:, CSAl. 394g, (±) - lO-*^*;!/ 
(A 1 d r i c h) t ^r. i6cO t fLI*:i3 i 0=" 

(r>'mi^m.\i.hfz^(n^)VYt\iQ . ^Xh^fzo IS* 
t LTtf fjtLfcrS^t;:^^^*^* ( 1. 2 7 5 g) ^r, 
jn-/7Vv'-;i^6 1. OgC04^i;AtL^ 4 8R#W®#?K 
mx%^L. m^^Xik'b^mLfZo (itAt'O^'JT- 
<; > - C S At*#{*565)§» fAttoBS*ifewia#7!i^1f 

^4-ft»L/io -g-cOiftSlil. 9 4% (w/w) i:**!) 

[01561 («ife«4 5) CSA/PhNil:4r;:i.T<^ 
^t(0. 6. 0. 7, 0. 8, 0. 9,. 1. 0. 1. 

5 , 2. 0) *«^l]4 4 

L/c„ *°'J T-'J >-C SA-i#-(!£?ri'P^/-:«^l-. 0. 1 

3 8. 0.1 5 2. 0.1 6 6. 0.1 8 0. 0.1 9 

4. 0. 2 6 4. 0. 3 3 4 g</)-?-*t-Pit<0?I'^tl*> 

m - ^ V V - ;n 0 g cfin X. . <7)-^ ^ 7 ;v > 
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-DtZo C S A/P hN-€;H-t7:)«0. 7*)^<'W±^m^:J.± 

-hL/ift, f.ffi^'J7-'J >7 1- Zirh-t-< 
X(nmm^hnhKfZo g*t LT#b^i/i7 ^ 

|J<7)|g*<!:l^»(:. IJtAfo^fiJC S Ai±7 < 

-eiXO*I^C-:3\'^T. ll:;6«ttb:ft/i^-l:(^*5*P AN 
i /C S A7 1- ;l^Ac7)BfK-*. 3%aq. cr)NH40H 
*)§!fiT2BfrBWaL/Co L-Clffb^Xf^tttCOP 
ANi {J-^y^^vyiim 7 -f ;W A . i y^"7 -tr 
h ^T'ift^L^Co S^'!'T"^'^$-»i:/ifi. WK7 ^ 

f,. 7 1- JVi.ffoC S AO^-W-$t. «1 2 Ic^feL/-: 
l^iztmLfZo *St4PAN i/CSA7^;VAC02f 
^^4^-effl1jf<7)4-/n-7'S(:J; i)i!ilSL. ^ 
ix^ttzUl 2Clfi|fe-r-l.o 
[0 15 7] 
[«1 2] 

IZ 


0.5 
0.6 

o.a 

0.9 
1.0 
■ • 1.. 5 
2.0 


0.49 
0.53 

0.51 
0.53 
0.S4 
0.58 
0.S8 


-1 


230 
163 
ISS 
138 
158 
143 
154 


m- 


i7 v-/-;H 0 g^J-eO. 0 0 0 6M(;'K 50 


{■m.m 4 6 ) 4 4 <7)?#is«: *'7 ^ t f^ii-^^- 7 r 

TS^5±i;xt: > + ^ b (lOOOOrpm. 2 
5f) L. c-:i^^^PAN i /C S A»7 
Tto *vX*^g±(7)Xli>^^X hPAN i/CSA}S 
7'f;i^A (*^0. 5 5;um) </)*fflJ:l:ffi*ft^l±> 4 T'n 
-7'SlcJ:^). 16 6t-A/^:^ (□) tilte^^ 
fco -^^-7 T '1'T^fS±'7)Xt: > + h P AN i / C S 
A?i7 -f A {^^ 1 . 4 m) 0*HJtffiJ/L-$l±> 4 7° 

6 6t-A/^^ (□) tam^^n 

Tto *'9Xft«±03ttOPAN i/CSA7^;l'A 

{*5j0. 2;uml¥. 0. 5;.ml¥. 1. 4 ^ ml¥) 
gX^J' h;l^5:. I19(:7F-t-o 1. 4 ^ml¥W7-i' 
-t:i±. nTt£«ltWiSjfl^|il± 7 0 - 8 0 "9.0.5 
5;«m)¥07-T;UA-eii7 5- 8 5%. iJiO-'O. 2 fi 
m(¥<0 7-f Jl-At:-(±8 0%-9 oro-C^bof^o S«14<75 

[0 15 8] (*ifi0ll4 7) *te^J4 4(7) ICPS^ 


(26) 
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ntzmmi^^^^ (ig) {j^^ji/ f i-^ji^ 

-V) . PMMAO10% (w/w) (1 
g) ti. m-^' ff- Tills" L /Co IS*i:LT{# 
h nf^i^-^'iSiS* . #'7 XSK±U X t: > A' X F 
( 1 0 0 0 0 r pm, 2^) LfCo S^^T, ^coSIS?: 

COP AN i /C S A-fS^BSt^O^"*s$Sli, 16. 2%w/ 
w (;k.+°'j-7-(;i+-t^PAN i/CSA) ■e*)c./Co 
±iea)t%OiltW 'i^a-/ 1' > K 7 < A . X X 70 
7 < K±ici+it:.-f-&i§ffi^^-A- X h-t^l) '-tci ')< 2 
0-3 0 m(7)iEH<7)I¥$i;p«L/Co rKUT^^'j >- 
C S Atl^frW^*^?:, 7 5%, 6 6%, 5 4. 8 
%, 4 3. 7%, 2 8. 0%, 2 0. 6%, 8. 8%, 
3. 7%, 1. 9%, 0. 9 6%, 0. 4 8%, dSit/ 
0. 2 4%i:^fl:$-ti-/-ci'J.^I-!±. mi'^imiWJn&l 

A <7) ^mW^ * , 4" 4 7- n - 7"S ^ ffl V > -C i)^ 

lO 1 5 9] PAN i -C S AitjO^'-g-n-rni 6. 2 20 

%, 8. 8%, i3J:y'"3. 7%<7)ifi>Xt:>^^X b7 
< ;i/AC0iS3§x^^' h EI 1 1 li^LTv>^o ^ffi 

jrwmii, -eit-etL e. sxio^, 4. sxio", 
joiyi. 6X1 0^ (□) -e^ofco t 

i^.Zi>c HI 2(i, --K'J7-'J >-CSAt-*i|i2 
0. 6%X'M.'^<DW-^<^^^>^'^ (**7XS1S-h 

ib<7-)7 i' (1^2. l;t/m) , PMMA7 

O ) iTf^Lfz, ^gco^iS+^xbv-f (4 5 

- 6 5 mOli:$) cOt'-- ^' gl 1 3 (CWI^-t'.?)o P 
MMA + tctt^cOiDtT-*"') ^-a-g-f^^r^tr*"'; 

[0160] («it15lJ4 8) CSA/T--; >il:^0. 
7i::@SL, .+°'J7-'J >-CSA«^r#co^*5^4:;y. 40 
TOiTi: (^*t^'n4 3. 6%, 2 7. 8%, 13. 
4%, 7. 2%, 3. 7 2%, 1. 9%, iSiO'O. 9 
6%) ^fb^-tir^-rJ-mii, ll«i«4 7 ?r^t)^LfCo * 
^7 ^ )VU(D^^(r>^-^^(n7'~9i. BIioicT'n y 

h-f^o XH°> + -VX h 7 1- )VA!±, mfltzim^^^ 

-to PMMA^'litt^cOiftK-t-^-'JT-'; 

tr4^ V 7'V > K(7)S«14ii^ 7 ;U A ?:?#}E^^'b ^ -V X 

10 16 11 (*ite0ll4 9) amT-.^f-:L7ti'-n-7Vs- 5( 
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y ^•<r>^-x:t>(nn f Llt-i5 i m\M ^ ffl v ^ T , ji ^ 7 ;^ v 
>Jtl* (2. 1 8 g, 0. 0 2 4MC0P hN) t , p- 
KT'->;U-'^>-t:>x;i..+ >K (^lifblS) 3. 19g 
(0. 12M) i:*^^(;?I^d-L7to DBSA<7)PhN 
(7D»,t)iiLf.e3b7'c()<7)-€;Uj:tli, 0. 5t^*)o7t:o '7 
nn + ;l-/.430+°'J T — 'J >/DB S A<7)}§)S^, 0|S 
L-C|#b;ii/-c^°'i T-'J >/D B S Atl^ff 0 . 2 
gtiifiPDBSAO. 2 g<!;^'Dn.-^;l.A2 0 gt^rM 
^d-LTp^LTto ?I^ft*M^?£?S--e2 4ll#Pfl5!!!!aL, 

Lfco iSiSi^^o^f' JT-'J >/DB S Afl^M^coiSS 

fi^fbi^i'K 1. 16% (w/w) -Qhhhi^MZo 
^^t\.X%hMz\W~^ . 5gi:, ^'nn--t^;i.AftJc7) 
^° 1; (J.'r)V^'9'7^)V—\) . P MM A CO 1 0 % ( w 
/w) ifffiO. 5 gi:*?I6"L7t:o LT!#'^ti/-c 
jf^^*7XX7 Y K±i;^-VX h LT, 310^4" 
*#>7 -f ;l^i.^:t#fCo 7^-;UAtf<7)PAN i/DBSA 
^^#<7)#*?^i± 1 0 . 4% (w/w) (^--f'Jv-lC 
i=]-i-;?>P AN i /DB S A) -C'*>ofjo rK')r-'J>- 
DBSAm^ff<7)#W$^. 5. 5%, 2. 3%, 1. 
2%, 0. 6%, 0. 3%, 0. l%i;^ll:$-ti:/-cJ'm 
li, [Sl«(7)lt!^*^f)iIL7tc 4-/n-7'vitcif)«€ 
$^X7t*m^<7)T'-5'«r, BIlSU^I-o ^TCOd^iitb 

/Co 

[0162] («MiJ5 0) -i*') e^;W7-br- b (P 
VAc) ?:--^X LTfflv^T, «Ji15lJ4 8^ 

ffif^ilL/Co m-^' W'/-'1-4'(7)P VA c cOt:J]ffl)IKt± 
5% (w/w) t:'*>o/i„ ^#C02fm-*W-f'-^'?:, BI 
1 6 llTp-To Xtf^-^A-X ^7 1';^i^l±«tt/cP^a7tiS 
jgtt^^tfco ^OX^^' MU^rH 1 7 tC^1-o PVA 
c ttHctt'^r OilR-e^J^'J T-'J ^m-^ft^r^tr*'') 
y Ko3ll;14jtBfl7 -f ;v A?:?#i?S:i»'b^-vx h 
^co*tif?illi7j^LTv^2.o 

[0 16 3] mmm5i) ^^^it-^^^^-v (po 

fzo m-^^■/-^^+<^PC<7)affl*R^±4. 74 (w 
/w) T-abo/Co 7'>> K7^;i/A4'0+°'j7-U >- 
CSAm^*«0-a*^l±. -^^^6 2. 0%, 4 4. 
9%, 2 3. 6%, 14. 0%, 7. 3%, 3. 8%, 
i3±t>'2. 0%'Ci}^fZo i^^tLX'i%hittzmm<DM^ 

ftyv^ K7'f ;vA<02gl;'$*, [lisciTF-to PC-e 

<7)P AN i -C S AC0^l:1t*°'J 7'V> K7 ^ 

■I) o 

[01641 {«ifei5!l5 2) ^°') (7i"Jn^h'J;i^) 
(PAN) 5:*X h*° t LTfflv^T, *te15ll4 7 
^m^^LfZo *£-t«L, PANi3j:y^-*°U7^V 
I >-C S Am^#^>''^^''^^''^*^■^ (DMSO) 
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4^i;i§»L, i^m-^-itn^'il2%. 3. 7%<50)gffi«:# 

ij > - C S Ami^itn^^nWli. ^i-i^it 3 1.9. 
%. 15. 6%, 8. 6%, iiJ;J/4. 7%-r;-^)ofCo 

13 1 9 llTK-to ^(07i-)bAI±, PMMA(;-:3t^T!ll 

AN-ewP AN i -C S A<7)3il;14^°'J 7 > > K7 f ;w 

[01651 (*tfef5lj 53) X ^ D 7 ■/ i' X ( S t y r 
o 1 u X ) if-'] 7~.-fU>-y"9 V -r- ><7)7'n y 9 ^ *° 

'j-7-;BASF) , Tnv-f-7 ^'•t:';-I--•r;^x;^^ 
f h X ^-f-^i- - tfx-7x y - ;vA:i^'j 

vr;i- (Zytel) 330 (T ^ }Vy r X-f- ^ u 
>;DuPont), hn7;K(Trogamid) * 
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* (r-t;i'7TXi-'f n> ; Hu l is) --K'J t;-;Hi°n 
';K> (Polysciencs) > X^U> (P 
oly sciences) < (Xf-W>--TX'jn 
(BASF) **X h^°'J-7-t LTfflV^ 

> K7 1- )l^/vttJO*°i) 7-') >-C S A^M^^ft^W-^^i^ 

li, 8. 8%, 4. 6%. jsio^'o. geo/o-e^o/jo 

10 3i;fEft-t-5)o Xb°>^-vx h7i-;u/.l±, [a2 0-e7f: 
L/^lBlttwjSjax^X h;i^^^i"o IaIeHco^x 
-^-tt^ua^^^itK-t:-*"') 7-'j >tI^-f$^-a-tJ-*°V 7" 
U> KO^mi4ifW7-f ;uA?:}#ffi/4»'b^^x h Lff^ 

[0 16 6] 
1*1 3] 
lui 


q.gg^f 

(Styraluxl 6.4 2.2 .02 

ToVt^-yJ-'lt-tii- 5.7 2.8 .07 

Tm*«--fc"'>l-7i^U 2.0 .42 .43 
A **'lir-;r.>-f- 

lyteU 330 4-9 .S3 .01 

|-Dt>'iKCT«9a«.'d) 4.6 .73 .003 

^siiriiufo-j 1--V 1.4 1.0 .02 

7t«;;t4v> 2.0 .12 

r-"') {7.4-u> • S.4 2.4 .14 
77'/D— ' 


LED^BBKL/io ii^T-7Udf->7';v^. *--'V-'f 

T#a--^°'J {x.^V>f-l^7 9V-h) (PET) 7'f 
;u A ± (c , ^ mti-^ ^ 7 ;w V , 
rjfij 7j:iij >7 -f ;l.A5rX t°>^-irX h L;to S^t L 
rpM-f^ml-. P E T-^ffl7 1- ;uAa=^S5:, 7-fc h > 

v7°^/^v-)^ffi^ff*t■*i#■t^-i:UJ; 'om^ 40 
L, f^v^T, 8 0'C-e-lB#P^$t:»$-tir7'Co 
[0 16 71 *°'J7->) >mW.i. Itite0!l4 4<0:^ft* 
fflv^-CmSSL. PET3fe1S7 -f ;VA±tCXtf h L 

/-To 

[0 16 81 Xl;>n- h L/cf^. PANi/PET« 

cficOMEH-PP V^i^^O. 5% (wt/wt) 
f>xt:>n- ff^CliitiJ; •:), (^h^->^^-> 

;^5^3f->7x-^/l^-^>) (meh-ppv) 

t:\ P AN i Sffi-h^^&ML/^o 50 


[0 16 91 MEH-PPV}f?i5/5»'bOPAN i <7)?#<S 

cO'Mmm^^^^i'-^f^o PAN i -CSA^-^ffis 
i {/'ME H - P P VO:S-it5tt±. ^tL^ixi#»nIt^/-i 

[01701 ^ifis i lfmi-&K hy7"3>^'XhtL 
ftfflLfCo 10-6 h;uj; l9fg:v^E:t|-CWK^*»tci 
[0 17 11 MEH-PP VSO^Sa, iJJ:t>\ LED 

7 xxtfJcoam#H^T-^iT-3/to PANi'^o3>^' 

X Mi, gr<K^«*Lf-:^7^-;VAt:'^r$tt/io M 
OWl^E-eii, ^3 > 5' X h ii, P AN i 

mco*,^t:i±, ^-^-X h ifcii^t'^V-PX 'J 7 7° 
^rftoTilBI^TtP AN i^ffitn^^'X ht'S'It^i^X 
lie-ei,-Sci:^^L/^o 7^^->7•;^^ [nrffittJ le 
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[0 17 2] $tl4 7 5 nm^-hm9\--^!t:A'^MMit'^ < 
y K'^7^^LTi^^/ci6, PAN i mSfiS*tfe*:L,T 
I'l), o P AN i mffi^OD&Tt^^i' (112 2) 1±. 
4 4 0 nm(n^^\^mt^- . iJiV", *^i-'x)t;7!)5-5>it 

^ > K 75n i p( 7 V > ilBi^, (75 ij T - 'J > O^f 
mffe^^LTl^^o 4i3imi4MEH-P P VT^'T- f 
V'mt'h<r)%'%f^%[t. P AN i mffi'7)2o0^2ts(7)i!5, 

[0 17 3] rn:ffi14J LEDii7l-^->7';U-C\ 

iO^'Slif 8 0° (OffiltCi 1) ^tLgf^:cO±i;7L' 

/jt-.:tS^L) ^co4«|»i£!f^o^SEl4'1lK 
ii. PAN i/MEH-PPVmKfl|jg!fe;l^ffin>^'i^ 
htPAN i/PET3>5'i' b (^ibtCii, Ca/M 

[0 17 4] rvs-f X CO «rc- EE (IV) #14 (112 
3) \t. Sifftffl^^LTv^-?,. LEDT'^<^X;5«7fc«r 
imV-^t>hW&mMX-hh 1 . 8 V i 1] _h-c\ 
--f >y^^-r f >yn> 5' ^7 h i: LTjlimttPAN i 

iSBfl 7 1- ^L- 4: ffl 1/ ^ Tt; f V s- 1" X t it^i h mi/tli , ^ - -"I- 
[0 17 5] T^^M^lJOrV^^ X<7)l;^^,'Jl5$^ (AoT< 

-4*";ub) (1124) tci3v^Tf^x, W%<r>%m<r> 

[0176] (*Ml] 5 5 ) 5 4 -efflv^/i, P A 

N i - C S AlI^ftOiiHfl 7^31:^14 7 OVU^^ ^Wi 
lf:$icxk:>=;- h L/to l¥§i^i!/-ett(-t^T PAN 

i/PETms^«iSii:»K(±^ ;^ii°>ii)t> iJiyf/ 

tf^XX. PAN iv#?i^<0«)S4:^f[:^^i:^itUJ:oT 

n 3flWWSffiMa]Lll<7)P AN i7i'^l/A<7)475- 
6 7 5 nmCOPBlcOpTtlTfcoaji^^^t". E19Ul,P>tl. 
tf^iot-. P AN i 7 -f ;VA(7)jija5^i:^,f^«*4x. 

[0 17 7] P AN i -elftS^iXTtiPETESli, 1t« 

fi^ c 7 ^ ■> 7*;i^±j i o^'SSSi'eab , *la*l;14o}S^ 
I TOT'IS«$tt7tPETilffi75^^1l<. fUfmiiSttrai 

[0 1 7 8] 2imttP AN i 7 ;l-A|i, pSIi^Stt 

[0 17 9] (*ift0ll5 6) mTO#)l?:fflv^-C. #'7 
7.7T^/s- (EflS 0 ? ^'n^) ±l-|&*r-f :t- K 

[0 18 0] Ifll : iSv y i f^--^m-^\^fz\k. 
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^ (7) 7 T Y ^ s - ^ , m - 5' V- ;W 4" W ^° 'j T — 'J > / 
CSAitiS (*iiif51J4 4) co4'l-. It;5 cmOif Sf-C- 
ftL/Co )#vffi75^b7T^/N-lrirxt)ffiL/cfi:t;(i. -I^- 

i4'PAN i /C S A71' 7 r 'f /<-<7)^M± 
UBlt^ii/io 6 0'CT"lB#ffl. CCOPAN i 7^';!'^ 

[0181] ifI2 : PAN i 7 1- )vu(r>^m\^f^-ffy 

X7T i-zs— cORlf^OgCS-*, «JI15IJ5 4 (Cfi^o-CP^ 
iO ^nf-iMEH-PPVOjgjg^C^ibllftLTto MEH 

-P P VS^ffMt^7t:<6lCP AN i KII$:il/i7 r I' 
/N-^rgi-pgi;, PAN i > v j.^'x-i' > 

COPAN i 7 -f ;i.A?rJiaiLT^i-J:T (Cyi^tyio 
[0182] IS 3 : Silii i 0^-mi=-v±A b y 7-n > J' 

7/.^ffli^/^o *;l-->7A?r, 1 0- « b^l-i f&v^E 

[0 18 3] ^^hLX%hMz-7 f^~(r)%(r>-y V 

20 +v7^'^4-L EDi±. i||il^^}li;^>li:4< ftlftf^o 

m?-*/-:*5<7)ffitv^<*T-) (i, ^l%-eabl)o -rVN'-f 
xiii t)|§-<i-'bn'&7fc(±, ^'^^r7.w± (3-4*'JW 

[0 18 4] ;^'7X7 7 ^/^-±(:it!fflFRSo$^/c7V 
^ -> 7';i^ ^ L E D (7)#glJ ^#fe(±. 7 T z^- cD^-e^ 

[0 18 5] (*My5 8) ^MlJ5 7c07T^/^-L 
ED?:, 9 CCt^tPftcL/i^MD y K (tglOmm) 

[0186] *tBl|ittS« (n y K, 7 T ^' 7 ^ 

«-Cltffl J: fl:fiKf^L#^ C 
[0 18 7] (^ii«5 9) «te1?ll5 4 07U^->7*;W 

[0 18 8] 7l-^->7';HCliffiL7t:^ffi---0«<r5^i^^B 
^ -> 7' ;w 4 L E D -^m^ T^^zti. z (r>mmm lim 
[0 18 9] (*Sfe^J6 0) m^■^±A*;^v7/^rJ>^ 

50 14*°'J-7--C*^*°'J +7 'J >?:fflV^T. *MlJ5 4S: 


(29) 
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( 1 *!:% *° 'J ^ / 'j > ) b X If > ^ -V :^ h L ;'^o *° 
ij ^ y ij >^(75^f^fl^rr > ^' Mi, ^/ 'J >S± 

[0 19 0] MEH-PP Vl±, pM--}^'; v-t LT# 

n^rnft^-^ffM-t^o t^+° 'J -7-<7) p n n^g^- 
(± , fiil 5'' -r + - K { 5 -1^' Jl- h / < -f T X t;SijitJt7!i« 1 0 

3, 2-^^)1 y (T) ^ ~y-^~>'^-%S.. 2 0 0 t-^wfr 
[0 19 1] 6 0*'^!^ h*iix.4mE<7)fr:^ip]<7)/s'^r 

10 19 2] 7V^->y;V^LED?:Jltt-r^*l§W<?) 
-<gfltl'&^lB<75#^om^**, Hi&l?!] 5 4 - 6 0 l± 

TpLTV^^o -inbCO-7 b--^-->7')b^:L ED(i. fiiit/ 

W^th ^ t 4> < . ^^'i < t ^) 1 5° iillffl Llf-l.) t 

(7:?'Jl^-h) , ^^'i^'JW-h, {*-*'^-- 

112 1 llfcv^T, ^Olii rPETj t LT/T$^v 
Tv^;|.o LED(7)fl!lcOl*^-5-tLS#:?fi@^*|^(±, 

^LfciT (CP AN itlS^^tfo >im±PANi#.ft 

l±, jSSiTL (^Jx.(f, ¥3^ (□) 3 0 0 t-A* 

^Lr4?iL<i±¥* (□) *)7L-i7 1 0 o*?«) 

^r)#^o ^tttbWteiytli, a-ft-ftS Omm.i^'biS: (1 

[0 19 3] PAN h^rf'p^l- 

[0 19 4] LEDlf^it^O^Scolii. Jt|3:$fLfc*" 

n/i--p'J-7-*^£fo Jlttfjl^li, «!!lx.lJ\ (2- 
^ h^->, 5- (2' x-^;l'--^^v;v:t^->) -p- 
V :L=-\yy^£=-vy) tiz\t Tmeh-ppyJ , P3 
ATP,, (2, ^^->-p-7i^^>^f 
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- rPDMPVj fcJ;y^>°'J (2, 5--^-i-- 

[0 19 5] it|S:§n7t:--^°')-7-l±. i§i6;4^^>itSftl 

fjigiftfi, -t-eicffM^n/iPAN iS*i§«|L^v^J; 

[0 19 6] it^3:$-fL/t*-'j-7-i#ifi(7)7l;i6tC, -ftMfi^ 

h ;l.ai>;ii:-"c0 7nv-^-7 J'^fbTlc^*,, -r * U > 

4^ ^:-co^coitti(7)^fl:7K^?«^ t-"*^<^l#^o ileitis 'i) 

[019 7] PAN il±tC*S$tt/i'-K'J-7-^ftl 

2 0%w, #(:0. 2*>t3 5%wf *l9#-2)o 5 0-4 
OOiSit/ 100-200 nm<7)l¥$<7)7 -f 

[0 19 8] i)immmmxii. *!a$nfc^u-7- 

[0 19 9] 'j 7--K'J -7-oJl^RcofJy)cos^ii±y, 
T<7)a^)T*^o (&i*Kt:'Wtfitii;3 t- 

^> h4-m^5l7fe7 -f ;PA(OffM?:tTX., ^Lxm^y 

f Hit ^ ^ * U l± , ^ ^ 'J 7 *° ' j 

+ ^>7';UiiSM=^°';7'--eab-^o 

ii, ;lc, ^, a&r>'ic«^^:ft1tfc±y'¥^«14*1t!§«^ 
^tf#«'Sri£ft;*^ 3 li - V > h ^ffM L|# 

[0 2 0 0] +^';7^'J-7-<oaif?ii. ffiffli-^ 1* 
i fz (i#«ov#» 1 1^%, ^ (c^^^ $ ti-Tt ^ 'J V - OS* 

[0 2 0 1 ] ^■v'J7*°'J-7-(O*0fii!||K(i, M-^^ 
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0. 7 5%\:x±-/]^hmimi>o -u. 9 o% 

[0 2 0 2 ] 'j-^-joia^'^t'-V 'J 7--K'j-7 

[0 2 0 3] (m^v±X3>5'i' b) 

-7 1' ;uA<7)P AN i lo!i*^lpi|(;fSS-t^LEDiFiS 

tt^MiC (low work function) ^W, t 

fs )!. -> z, 75^~# 1 : ji 4' R -c- ^ o ^ n b (i , 
'J > i'-, i tz f±m?- 1'- A X/ V - •> 3 > ) t ffiffl L 

[0 2 0 4 ] 

[0 2 0 5] *l§0^i: i -5. t . J.:J.T<?)^i 1-46 
[0 2 0 6] (^i 1. ) a*«H--/n h>fbL#;E.l: 

tz. 7 < ;bA^BiSLf#^flco5t?-l:<7)r^°ij 7-=-'J >^ 

[0 2 0 7] (Si 2 . ) ±feS*t/5^2 2 J-ilT<7)ifm^ 
J: y^m--}^ 'J 7x i; ^m-g-ff^i*^ 1 0 - 3 s - 

c m- 1 nicosm^^^t-s.. 1 

[0 2 0 8] (]S§ 3 . ) m.mmwm.^fz\mm. 

[0 2 0 9] («g 4 . ) ±umm^tmitLfzn^ t 

[0210] (5. E 5 . ) IMMViift mit Lfzii^t 
[0 2 11] (3lg6. ) ±E»^70^ tn^itLfzM^ 
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[0212] (]ig 7 . ) ^"^^ < t 1 0 m.t%<nm 

[0 2 13] (]I§ 8. ) +5tlcO--^°'j 7xij >j3J;U^■ 
^-4-< <!:^)ftl 0- 1 S-cm- 1 <7)3g1tipS:*i--S7' 

[0214] (]!§ 9. ) +5]-l<75*°'J 7-'j 
>^4-< t ^)ft3 X 1 0 2 S-cm- 1 (Dm^^^tt^ 
•7'n V >itLtz^'')T=-U>immt^fzlibcr)t^^tl 

[0 2 15] (Jl§ 1 0. ) ±K'-tfU 7x'j >f3\ ar 

i-eio, 0 0 oi-:Ji±<7)»fi¥i*;^?-S**t'?.*°'J7 

[0 2 16] 

[it 11] 



cji-e : niiO/4-fb4<oei5:; m(± i ^^h5(n^^x\ 

30 fztzLniillfmn^f^li'b \Rim—f)^ttzlt^^^ 
rtll^^t), T)V^)V, r)^'r-)V^ 7;v:3irv, -> 

)i^)i7 ^} - >i , r')-)i7i^^i^. 7 )\^^)\-7.)iy < 
7;u :I^->7'^^'^^ 7 ^ X -1^ X )v , 7 'J 
7U-^l'^^> 7'J < x;u, 7^W:3df 
v*;l/.1?x;u, TU -^l^X^l^-^x;!/, *;U*'>^, -'nd 
->T/, i/;f± lotf>:(±-?-tty.±ox;i/-+> 
/^ny>. xhn, v7/i/cl±x*° 
40 ^->gp5}-es^$tL/i7;v^^i/-tab 19 ; iT'cii, ii±<r> 

2 0(7)Rg^*^J-|f(Z4'3T< T^U^l^Viy^liS, 
4, 5. 6ifc(±7M5ltW^t^*fct±S&SS*i^?SSS* 

^lk-ri>7)V'r=.\y>mX'h^ . tm<'i-'^tfzli^ii 
i-:i-±<75a^, x;V7'fx;v, x;i/*x;i.J /jii^ 

^ CO Hft CO X n L # -S) o 

[0 2 17] (^i 1 1. ) ±KTx<) >55stim$tLT 

0-^-*^, ]Si 1 0 lcE*^c02gmi4A53-?-afi!ctio 
[0 2 18] (]Ig 1 2. ) ±E*°'j7x>) 
50 tl-/^7x>) >;6^6lf^$fL, ±mni)^Oa±Ti,i>. 
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B 1 0 i,ztm<nmmtM5fi-ks.m^o 

[0219] 13.) ±$m^ t y^'^k^V I - 

VI I -c*^. Hg 3 i:|afl<7)2»€14;^53-i=-a*t; : 

[0 2 2 0] 
[ft 1 2 ] 

A-Rj VI 

S ft. « 

n *l±0 7i><b 5coei5: : m * ti l f> 4 COSISC 
T\ 7i T^i L n * is J;y*"m* (7) ^tt-ii 5 ; R i 14. T^l^^ 

;W , T ;i/ ;p , r Jl^i^-y , T ^ 4 il , r 

0iX'<D!k^mi-itti>O\ tfzli. 7)^^)V7')- 
)\^. T^)~)l7)l^)V, T )V^!l7.)iy ^ 7)1^=1 

^v7)l^)l. 7 ^ ^l' X , 7 ;u n + v * 

=-)l, * ;V-1^">S|-eabo-C> CC-CK7;i-^^Ui7t:l47 

::ihn, ->7/, v7y, if^l4j:-+° 

ySr^55-C-Sm § tiTt: 3 io J; 2 0 i -^'(TyJkmm^ 
i^-t7)l^)l : ttzli. m^.^Ktz. ttzitm^.^f^- 
-Cv>;tv^3, 4, 5. ettzlil Rm<^^^W.tfzim 

miJkn^^x'iy-DX. mmi. i':^tfzii^fia±<Dm. 

^M. x;i.7<-;u, fcliM^co^tf 
[0 2 2 1] R*i±|Bl-75^t /il4##ftrti:*=tl9^ 

7;v=^;i'. 7;V'!r-;i^, 7;wndrv, ->^^n7;v^^i', 

-> n7^1^'!r-;l/, 7)V*>''f^l^. 7;^^?^■f- + , 7'J 
-;i.+^->, r )i^)i'f-t7 7)i^)\^7')- 

)l, 7 ^) -)ir )l^>l, 7 )V^)17^)V7 ^ ~)V, 7)\^=i 

^>7)^^)\^. 7;i'^;i'X;v*-;i', 7';-;u^ 7'J- 

7 ij -;i.X)V7 -f — 7;^=f=^->:*''^*'— 
7 'J i:)V^^yM. /^Dy>, ->7 

gt, /Nny>, -hn, >'7>'. >7V* /cl±J^=i^^-> 
SC*t~*«l$tL/^7;i'^JU-C*l) ; *7tl±, ffi*<0 2c 

ORft}^*;6?-*tU^oT, 3, 4. 5. 6f/jl4 7l 

m>^^Mt fz mm-^Rmw^'^^^ ^^i7)i^i-> 

Sf fc(±7;i/^-U>S. tfzii^fihom^^x^^ 
^It. x;i.7i--;i/. x;v:^^^;uj 7tl4M*<7)~« 
[0 2 2 2 ] (Jig 14.) A>{)^'X;l-*>m-e*)^. 5. 
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g 1 3 i;|2«c03imtti^5t?-a)t!ff5o 
[0 2 2 3] (]Sg 1 5 . ) m * -t-* IK iiil/n 

*;in-e*iK i^io^'^tY + ^/i^'R + ^t^^-L. 

R * i4|S|-75^i /c(±#i¥ftr t um^; , 2 Ti^ibii J:-?- 
1 4 4-CO^^II?-**-t^. 7)1^)1. 7)V'r=.)Vt 

tz{t7 iia vXh-^X . \^tfz\i^ix\:X±.(rii] 

'^uY>. -hn, ->7y J 7t:(±x,-^°Jr■>f^)5i•'C 
ftm$t^/;7;^^;^-C■^)•^>. 3Sg 1 4 cffifiojgmtii^ 

io [0 2 2 4] (]ig 1 6. ) .-J^'J 7-'; isiy*; X 

;l-'+>MHO S 02 -R 1 , ^>1-C-Ri(4. CeH 
12-. C s H 1 7 - . C 8 F 1 7 - , 4 - Kr-> ;u - 
-^✓■t'^, (L, D) - 1 0 ^^^l'^>' 
-t'v-, 0-7-->v>-5-, p-i'nn'-?>-t'> 

hKD3r->^>-t:>-, f'j^'nn'X>-t:>-. 2 
-l; Ka^->-4-j< h^->-'^>~/7iy 4- 
^\-u Y )\'^'y-2-. V y — ;i/f-7 V 4-^ 
^x^' i5±Of2- I [h'JX (l;Kn^-> 
pt^;i/) ^^;^] 75/1 
20 f,ii#?^n^ ; iiiO^'Cs F 1 7 COOH, If'X (2- 

-•b> V(r>txm^^')7=-') > tM^j$-i1fil&L. ax. 
-E-l 0-8 S-cmtlBIU^N -ettJ; 

f^, 1 ot /-i4^nW±<7)#7°n b >^t#*t-^> :S 
g 1 3 ic|e$fec03#m'l4iS5t-f-a)S%o 
[0 2 2 5] (Jig 1 7, ) --f' J 7-'J iSiO^'. 5 

W^fm-th K-r'v;w^>'-t'>x;l/*>K^:^*L, is 

50 i^l 0-« S-cm- 1 hlsiU^O^tf^ii-eni f)*!' 

sg 1 4 (ciBifewsmttiSifl-i^afiSc 

[0 2 2 6] (flglS. ) 4 -^^->;U^^->7jn y 
3-'^>5'-r>';V7j:.7-;l-, /x;l.7iy- 
4 - K-r'y^VVV 4 - (tert-^t 

7i/-;l', 2, 6 -y- t e r t -7*^;^- 
4 -p<^;i'7i/'-;l', 3, 4 -v^^;u7jLy-;u> 
2, 6 -v;<^JI'7ji:./-;v, ;>t'f-;i'p- h;ux>x;i/ 
;^-t^->, xf-;l/ p - h )l/x > X;l/-1^ h . n--^^ 
40 •>;Pp - h ;ux>x;U^:t-— x-5^;l/ KT-'->;l'^>Hf 
>x;u*>K^ V7°nt:;u7 5 >7;^+;^7'J -;i-x;u 
=^^7^-^^ l-Yy'i: J 1 - h 'J •f* / 1 
- K::!-^/ -^V. '>:<7)'fb^^<7)Ji h^v7- h 
CH3 (CH2) xCH2 (OCH2CH2) nOH. 
>ir-ex= 1 0- 1 4. n=l. 3 ; x = 6. 8. n = 
1. 0;x=10-12. n=3;x = 6-8. n = 
2;*°'; ( + ^->-l, 2--3i5'>v^;l') > 7;U7r 

(y:::^;l.7i/ + ->) -w-bKD:^r->, ii i O^'fe^ft 
7^1'^;l/7;l/3--'l'-i- h^>'7- h 7>^-'^ Atg^i^Cj 
50 't4S:6'biiJ?$it-Snr^SlJ*^^t-^]Ig 2 CiSlfeO 
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[0 2 2 7 ] (]S@ 19.) tPlLlf^iSttzSmtti^^?- 
{iMk<r> / s ;u ij -r - S ii -f V ^° 'J - ^^^-f 

[0 2 2 8] (as 2 0 . ) ±ES#wtnS^!;-S;K)f 
[0 2 291 (]Sg2l.) ±8aiS«*'^~*1Si#«-t:-ab 

[0 2 3 0] (3ig 2 2 . ) ±E)§«cOif m^A^'*^ 2 2 

r.mtR^. i'nn4^;l'/,, •/n^*;i.A, v^'nnpf 
fy, ^;i-*';>^ T-'J>, 7;^^;^'^>■tr>^ 20 

ly>„ h )l.x>, f--"* H KD-f 7 5' V > , X'f-U^, ^ 

> V )i/T;un-ji/, -j-y9v>, iiXV 

^ V h 4- lb n-5) . sg 2 1 (cie 

[0 2 3 1] {^g 2 3 . ) ±lfiBlffi?iiJ:6M -^^->;l^ 
5j-^->7i / 3 '5'-f-'v;i^7 X / / — 

JU7:n/-;U, 4- Kf-*->>H^VJP->/--/l'^ 4" (t 
e r t ^-^^V) 7i/-;P^ 2, 6 -v - t e r t 
-7'^;V-4-^^;1'7ji/-;1'^ 3, 4-VP<f-JV7 

2, 6 - v^^;l'7 J. / ^■f-'l'p-h 
;l/i>7,;l/^^^>- 1^, x-f-;l/p- \ )Vs-y T.A'^-A— 

7'J-;UX;V*;t-- l-K■r'*/-^^, 1 - b 'J 

- b 

CH3 (CH2) xCH2 (OCH2CH2) nOH. 
^>I-ex= 1 0- 1 4, n=l. 3 ; x = 6. 8, n = 
1. 0;x=10-12. n = 3;x = 6-8, n = 

2 ; (^^->-i, 2-J^5'>v^'^) , T'i-7T 40 
(y r:.;l.7j:.y^->) -co-li Kndr->, joi^/^^jl: 
7 ;i- ^ ;v T n - ;v X h ^ -> 7 - h 7 > — 
i5r;5.p*^<^a#?^tt'5.. «g 2 OtC|a|fe<OtlDXL#^?S 

[0 2 3 2 ] (3Sg2 4. ) ±lS*°'J-7'-:^\ 
1^ >P„ Y V ^ ^ *° U 7°n V > , -i^ 'j X-?^ U 
,ifi; (ji^;i.t*x;U7-fcr- h) . :^e'J 7 v 

*°') > xf-u>-7''ntil'>itjA-'f|: 

->n^-)t>, 7.;i/-+ h 5C 
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{jii^l^>f l^7 5'7- , 7i"Jn-=-b'J 

1^75'7-h) , ■fl'n>12, -f-fn^S, -tl'n> 

-i^>J (|^^H'x;i.) , .-j^'j (b'-;i^7"-f-7-;i^) i5 
(H'xjUin 'j K>) ;i>f)4•l)Sf^^^)iiiR$^^ 

[0 2 3 3] (Jlg2 5. ) 3SS 1 9i;KtfeWt)PlL|# 

1 0-8 S-cm-i J:t):^§v^*m*5:*L« lo^ 

tb 6 7 5 nmOX^i' h^ViEH'C-e 0 %IiliiWffi^iSjg 

[0 2 3 4] (^g 2 6 . ) ±tSStl>4^'iSl!»«i ^^ti« 
;|:)t<!0/^';^^'*°'J ]Ig2 5 Cieffeotpl 

[0235] (3S@27. ) ±xzmwm-Mii i y^" 
[0236] (^§28.) ±fa«tt75M. a i 

i8!!)!l^:ti/iliffi;|^'7)/<;i.j'rfrij-7-^-f*-t^. i^g 2 

[0 2 3 7] (^g 2 9. ) ±12*^*55^^2 2 i l9/h$v^ 
g|«$^*L. ±IS^Ii-6^ i5i-?-5;4^e>i3J:'e-l 2 4 

'ft7;u*>> ioiy^'liK^7;^3-''^^ A^^hm-^rl 
->^'n7JU*>, ->^'^7;^^>^ m^itik^. - 
7-';>^ 7^^^^^'^>•ti>^ ^vi^ 
9v>, 7ju/-)]^m. i'VV-iHi, ^>v;i/7;u3 
c>aiR$ n^, «g 2 8 icieiK<7)t)DXL»^iiX^jt*mtt 

[0 2 3 8] («g3 0. ) 1ti'ftLfc-/n h>m75^^2 

±K7-n b >mtmUt LT+5ti;«LTv^;S>. 
]Sg 2 5 (cfS«feco*nXL#4?S^:>;*«ttiS53-^-a)S:!f&o 
[0 2 3 9] {^,§3 1. ) *°'>17-'J>, J^iO*", IS 

^#*L. ioi-e-l 0-6 s-cm-1 t^Lv^;6>f7t: 
ii-e*t± lO^^^'^m^iiiV'A 8 S/ii^fj 6 7 5 nmO 
x^^' h;u|eHt:-6 0 %i:i±'nmmMi&^i^-t i> ^ S 
g 1 - 1 8 lc|E«0»mtt!ai5-?-»«o 
[0240] («g32.)«gl i;|BIS(7)»mi4?ei^S- 
T-fk-g-ti-eaboT. 1 S-cm-2 ±f)/h$v^3f 
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5t?-l:W # 'J 7 - 'J > ?r fi" L . ft7°n h ^ > 

t L , *° ' J 7 - U > t tl^M^^rffM L > 2i 
f$(:, ioJ:-!-10-8S-cm-2J; i):^|;^*mi4* 
#4L. fgiEf$/5\ 106+-A/^:^ (□) J:l9/J>$ 
V^SfflffiKiJiU'^ 8 5 75^b 6 7 5 nmClX^^' h 

$ n Tt: , *t«i#«, »fii«*° 'j -7 - is i U^'^ 'J n- 

V - b n ^ ^ -5. «tl;14<7);S^?-a^ 

[0 2 4 1 ] (Jli 33.) ±EjSf*^n 0 0 0 

(□) WTtOSffiJSKio J;0''4 7 5/4>b 6 7 5 n 
@ 3 2 CieifeOit^^fto 

[0 2 4 2] CSB 3 4. ) ^-;i< i:^> 1 0 S-cm 

- 1 <?^if^;|i?rWL, ^LT, *° 'J 7- U > i ti'" 
(L, D) - 1 0 >*^l'X;W--^>^*^*1--i>^S 
3 3 i:Klfeo^5§1iiSffo 

[0 2 4 3] (^g 3 5. ) ;iT<^IS (aiiiO^'b) 

a . ;K ij r - u > , 2 2 ];xy<nmnM ^ t-t h \mM^ 

[0 2 4 4] (Si 3 6. ) JiilT<7)XS (aJ3j:a''b) 

a. ;}f';7-'J>. 2 2;ilTOilimi|5*Wt.?.ffittW1t 

[0 2 4 5] (3lM 3 7 . ) i:JlT'7)Xfi ( a i3 J: O^'b ) 

a. ^°ij7-'j>, 2 2 J.:J>T<75^§l;-^^:*t^•^#^i^ ^ 

b. mimi)^hmmm<n^^%ttzii-w>iWiiL. mm 


[0 2 4 6] 3 8. ) J.:J.T<0IS (aiiiy^'b) 

io X Xf 
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[0 2 4 7] (]S@ 3 9. ) i:i.TWlS (aioiO^'b) 
i: ± f) . £4t * ffl ^ -c, 2imtt*° 'j 7 'J > cojf «tt!tt/ 

b. Kititt^oHMblSo 

[0 2 4 8] {fli4 0. ) «§3 1-3 4lCfeiK<7)it 

[0 2 4 9] (3lg 4 1 . ) 7 T -f/^-, n -y v'n 

1-18, 2 \-Z A. ^1^2 A^ztZl^n^'S.i'^ts 
[0 2 5 0] (:I@4 2. ) ««SiJ, tt«!ft;, 
'?-tl'b<7)ffiffl;0^ib'5:l)S5i>'ba*?$*t;ta§ 19-23 

ijit;'" 25-30 nElSotiK*atfm^Wic«tt?i^ 

20 fro 

[0 2 5 1 ] (3l§43. ) fifties: J;»)Si^$n7t 

[0 2 5 2] (^g4 4. ) «S3 ICieiKOaSmttiii 
fl-T-ft^i^ ± ^"7 1^ ^ -> f)Vrj:^'\'k. $ *° U V - ^ ^ 

* t ^ mfrl§7tl t #*-r »H4 * - ^^ - < > > ^ ^ 
X'f^^'' (hole-injecting) Bffi^:^* 
i-^7U^->7>^l§*r^t - Ko 
[0 2 5 3] («g4 5. ) ^ibU, 4. 3 l-:J.T<7)ft» 
|IIIm^:^i■'l>^ > (electron 

JO -injecting contact) i^^ir^^ 
:flg 4 4 izti^(n7U^'yy)\^^£^ity'i t~ Ko 
[0 2 5 4] dg 4 6. ) > 

)l 4- 'J -7 - ^-^^t ^^g 4 5 IClBIKcO 7 V ^ V 7';u 

[Ilffi<7)fB*^|SiW] 

[01 A] HlAli, *mi4'-^°'JT-'j>-K7'->;U'-? 
>'-^^>x;^*>'^ (DBSA) t;i:W7-'j v^t^ilL 

40 A-7°n b >K«^<^Oj#ie«ffi^:^tfc^''7 7t:-* 

[dlB] iaiB(±, >- Kf'->;v^ 

>-t*>x;u*>^ (DBSA) E1:<7)7-'J >^»}iIL 
#^3:^;W-r^^'^^l:<^Ps9S5:t lt'7)+->w>4>'ODB s 
A - 7n h > ^1*'^ft:<7)}#?e»iS i7jiLtzVyy-t:-i) 
i o 

[[112 A] |12A(±, ^'JT"'J >-DBSA«-a-ft:i5 

i I/^ y J' J' f- -y ^ *° 'J 7n b° > ^r-a*t'^> ^ v V > 
Hfi $ fLf^ *° 'J 7> > K 7 ^ ;v O 4 iS?** 
50 5S<7), 7-f ;l'A<7)aj^tc^^-t^i''-7 7 5:7Fl"o 
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[E12B1 112 B(ic--}^'; r-'; >-c s A«^#i3<J; 

[03] 03 (i> r-'J >-DB S Atl^^f^fci 
Jiii55t+-*«^ -+° 'j -i^^ I' > * ^ ^ -> > 

Ri±JiE#i-l:4 0 i-c\ 1 0 51:0*7 v-fv- V±.X'^\ 

104] 04ii, 7-'J >-DB S A^^ft^iJj: 
0*; t-U X^U>i (3 --t^'-T-^U^+^i 
> ) t t-*t ^7 n n * A igffi:^^ PIS $ n Tt: *° 'J 7" 

*°>; x^l->:foj;yf*°'j (3-ti'-f-;i'^t7ai>) I: 

105] 05li. r-'J >-DB S Atl-^ftii 
,if 1 j ,x V > 1- ^ 75 > f5 p ^ $ n /i >; 7- W 

> K7 ;uA<7)4S^-*1l$(7), 7^';^Aoa.fiS:^r*^t 
-5>r7 7-eib^o eft&iiiyf«^<ofa-^f±, dbsa 
07- ij x^OjlL^fe (PhN) im-^h'^n^itt^i 
il^'ix. 0. 5, l-Ch-ofzZhi^-^o 

[06] 06(±, .+°|J >-DB SAm-^ft^iSit/ 

> K7'f ;wz»(7)4«?-iEm^<7)> 7^;vAoa«(iM1- 

^^'••7 7t:-*;?>a DB S A<7)7-'; >«f)jgL*fa (P 
hN) (;*t-f•?)^^^i:l:l±0. S'^^jot'Co 
[0 7] 0 7 lis p^ffiSlJ^•^^-''^ (Me s a mo 1 
1 ) c7)ffftT*7tl±#l¥ftTT'0*°U7-'J >-DBS 

ibPSi§tL7t*°'J 7"1^> K7 Y ;l.A<:0 4^?-*«?|i<0 7 

y^'Flli, DB S A(07-'J >S'9SL^& (PhN) I- 
n-th'^)VVci)^^i\-'t'i\-. 0. 5, 1. 0 oa^tfT-ab 
^::.t^*-ro M-^wnii, aiStKOPhN, dbsa 

J: r/p'-^^-^l'-On 10. 5:0. St?*)-!)- t^rS 

to 

[08] 08ii. :}f'J7-'; >--v'}-^'^^Hi K^^'^^ 
7 + X7i-h (DOHP) 
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)v^^-^-fz>mm^-^'^mW:^ixfz^^''> 71- > k7 1- ;u 

AW4SS^-2f«$W7 1- ;^A(75afiS;l;i^■t^^'"7 7^^7^: 
-To DOHP607-=.'j >#J9 (PhN) (liti- 

-?,-t;l^J:h(±. 0. 3 3T'abofCo 

[09] 09li, SttWPAN i/CSA7-f ;WA<7)a 
^nllf jfiij^^^^' hn^-^A-e*^ ; 

[010] 01 Oti. tt^OPAN iiSS'C-'O, PAN 

i /C s A/PMMA7 Y ;^Aco^fm¥<7)^''7 7■e* 
-5> ; 

iO [0 1 1 ] 0 1 1 ii, P AN i /C S A/PMMA7 1- 
A. A cOJi^nTtliiiii^i X ^ h n -7 A I) ; 
[012] 01 2i±s tt^^OJp-^^COP AN i/CSA/ 
PMMA7 < ^I'AO^^pTitjiji^^'^i' hn^'*7 A-e 

[0 1 3 1 0 1 3 P AN i /C S A/PMMA7 -f 
A(7),l^pTt|,jtnSi$SX'^^' hny^At:-*)!) ; 
[014] 014ii, PAN i /C S A/PMMA7 -f 

;^Aoa^^pr^Iit)i^^x^^' bn^^^A-eab'S ; 

[015] 01 5(i, tt^OPAN iftS-ecO. PAN 
20 i /DB S A/PMMA7 1" ;UA<7)S^?^<7)^''77T'i) 

[016] 01 6i±. tt'^<7)PAN iftS-C-cO, PAN 
i /C S A/P VA c 7 -r )VU(r)^W^<nV7-7X'h 

h ; 

[017]017l±> PANi/CSA/PVAc7^ 
;i.AcD**%BTtI^ii$x^^' hnr^A-e*^ ; 
[018] 01 8ii. m^<75PAN iillt-ew, PAN 
i/CSA/PC7^;uA<oi[l;^<7)^^7 7T'ab^ ; 

[01 9] 01 9(±, a[^<7)PAN iiiS-C-CO, PAN 

io i/cSA/*°') (7*"j h u ;u) 7 Y ;uAcoit« 
5^(7)^7 7 -eab -5) ; i3±i[/" 
[0 2 0] 02 Oi±. tt>!rCOPAN i/CSA/^'Jv 
-7 < ;wA<7)a^nr^iSji?^:^^i' YWyi^X-h^ ; 
[02 1] 02 1(±, *|§W(7)LEDOWjim0-e*) 

[02 2] 02 2 i±. :$;|§^C0L EDlCOV^TOSftW 
ab ■S) o 

[02 3] 02 3!±, 2f:||H^(;)LBD(:ov^T<75/-?'f 7 
[02 4] 02 4i±, /<'f7Xm)±<^Mi:t L-C<7), ^ 

tL L E D -eii« ? ^iTtTtSt )t <7) 7 7 -e* ^ o 
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